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How electronics helps tell a knock from a boost... 


HE MIT-Sperry Detonation In- 

dicator is an engine instrument 
that discriminates between normal 
and abnormal combustion. 

Through an electronic pickup, it 
instantly detects detonation—popularly 
called knocking or pinging—in most 
types of internal combustion engines. 
And it gives zmmediate evaluation of 
detonation. 

As a result, warning is given at the 
time trouble starts . . . engine life is 
lengthened . . . mixture may be ad- 
justed so that considerable fuel is 
saved ...and the period between 


engine overhauls is extended. 


No piercing of engine cylinders is 
required. Yet even the slightest de- 
tonation is signalled visually, and the 
faulty cylinder or cylinders spotted. 

Use of the MIT-Sperry Detonation 
Indicator on airplanes results in re- 
markable fuel savings, longer engine 
life, greater safety. 

The same is true of surface trans- 
portation which employs internal 
combustion engines. 
find this in- 


strument an invaluable aid in design- 


Engine manufacturers 


ing and testing. It also permits de- 
velopment of fuels exactly fitted to 
engine characteristics, thus increas- 


ing power output and lowering fuel 
costs. Also with the Knockometer, a 
special application of the Detonation 
Indicator, fuels with superior anti- 
knock characteristics can be devel- 
oped and their quality production 
controlled. 
Since 1937, 
been working on the perfection of a 
detonation indicator. This is but one 


Sperry engineers have 
é 


of the many fields in which Sperry 
has pioneered in the field of elec- 
tronic development. 

Additional information on the 
MIT-Sperry Detonation Indicator is 
available on request. 


SPERRY GYROSCOPE COMPANY, INC, crear nec. n. ¥. 


Division of the Sperry Corftoxation 


GYROSCOI 1S ELECTRONICS 


ARMY ORDNANCE was entered as second-class matter, August 14, 1920, 
at the Post Office at Washington, D.C., under the Act of March 3, 1879. 
Additional second-class entry at the Post Office at Richmond, Va. ‘Copy- 
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On business trips, passengers usually 
want all possible speed, both to cover 
more points and to save time lost to 
business werk by travel. On personal 
trips, the same passengers are usually 
more concerned with comfort. Of all 
forms of transportation, the plane best 
combines the two travel requirements 
of speed and comfort. 








THE SHAPE OF PLANES TO COME 


This is the Boeing C-97, a Cyclone- 
powered plane which averaged 383 





miles per hour on its first public 
flight. Double-decked, long-range, it is 
built for either passengers or cargo. 
Its power: four Cyclone 18's of 2,200 
. horsepower each. 
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For Speed or for Comfort Travel by Air 


Passengers who go by air can forget 
the trouble of travel. The earth slides 
by far below. Engines run with a 
quietness that masks their real power. 
Counties, nations, continents or oceans 
can be crossed with an ease that wipes 
out distance before the usual travel 
fatigue can make its appearance. 

Over much of the world, a person 
traveling by air will be flying with 
Wright Cyclone engines, for they 





power the leading transports of the 
world just as they power the leading 
military planes. The smooth, tre- 
mendous power of these engines has 
helped the steady growth of air travel. 
They pioneered not only the overland 
routes of many nations but also sup- 
plied power for air service on both 
the Atlantic and Pacific. Whatever the 
route, passengers get there faster and 
fresher with Cyclones. 


CYCLONE ENGINES PAY THEIR WAY 


WRIGHT 


AIRCRAFT ENGINES 


WRIGHT AERONAUTICAL CORPORATION 


Paterson, New Jersey, U. S. A., A Division of Curtiss-Wright Corporation 
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AN APRON FULL OF SHELLS 
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FOR UNCLE SAM! 


°e &. 


_ Alvey-Ferguson Apron 
Conveyor installation car- 
ries billets from shearing ma- 
chine to the furnace, where 
they are turned into rough 
forgings ready to be machined into shells. 


Ruggedly built to withstand terrific wear, 
the aprons are made of channel carried on 
roller chains, with a cover angle over the 
top of the chains so that the top of the chan- 
nel and the angle iron frame are flush. This 
makes it easy to slide the billets over the 
cover angle onto the channel aprons of the 
apron conveyor. 


At various stages of production the con- 
veyor carries the billets at elevations most 
convenient to the operators of the furnace, 
and various forging machines. 

Whatever your material handling or prod- 
uct movement problem we can solve it with 
an A-F conveyor installation. Write, wire or 
phone, without obligation on your part for 
a consultation. 


THE ALVEY-FERGUSON COMPANY 


93 Disney Street 
Offices in Principal Cities 


Affiliated Corporation 
THE ALVEY-FERGUSON COMPANY OF CALIFORNIA 








CINCINNATI 9, OHIO 


P.O. Box 396, Vernon Branch, Los Angeles 11, Colifornia 





NEW “SECRET” WEAPONS 


The Army recently disclosed a number of its ultranew weapons 
to a gathering of newsmen at Fort Myer, Va. Some of the items 
are so new that they have not yet gone into production, Among 
the matériel shown were : 

1. The Army’s largest mobile antiaircraft gun using fixed am- 
munition, the 105-mm. weapon. It weighs 46,000 pounds, has a 
muzzle velocity of 3,000 feet a second and can send its shell to 
46,000 feet. The gun can be controlled manually or by the T38 
antiaircraft director. 

2. A 10-inch mortar with a range of more than five miles and 
a firing rate of a round every two minutes. 

3. The 8-inch, 41-ton howitzer with a range of 18,500 yards 
mounted on an M4 tank chassis. 

4. The 155-mm. “Long Tom” gun tube mounted on an M4 
tank chassis. This weapon fires a 95-pound shell to a range of 
25,400 yards and is operated by a crew of 8 men. 

5. The new 43-ton M26 General Pershing tank with a long- 
barreled 90-mm, gun firing a shell with a muzzle velocity of 
3,750 feet a second which can penetrate 14 inches of armor at 
300 yards. (See frontispiece : Ordnance photo by Al Muto.) 

6. A 90-mm. antitank gun that can defeat armor 8 inches thick 
and destroy a Panther-type tank at 6% miles. 

7. Radar aircraft-detection sets that can spot an airplane 120 
miles away. 

8. A radio detonator that will fire mines by remote control as 
far as twenty miles away, on land or sea, by dialing a combina- 
tion as in making a telephone call. 

9. A new type floating bridge of hollow aluminum beams so 
light they can be placed by hand and so strong they will support 
fifty tons. 

10. An electronically operated locator for keeping antiaircraft 
searchlights automatically trained on enemy planes. 


ROCKET-PROPELLED BOMBS 


New and powerful rocket-propelled bombs designed by the 
3ritish Admiralty smashed German E-boats before they even got 
out to sea, it was revealed recently in a joint British Admiralty 
and U.S. Eighth Air Force communiqué, The new bomb, 
dropped from B-17 Flying Fortresses, ripped open the powerful 
reénforced concrete E-boat shelters at Ijmuiden, Holland, as if 
they had been made of paper. 

Scientists of the British Admiralty, working in codperation 
with the British Ministry of Supply under conditions of extreme 
danger and secrecy, designed the new rocket-propelled bomb 
which will tear through six thick layers of concrete before ex- 
ploding. Aimed and released in the normal way, the bomb travels 
at a speed of 1,100 feet a second at sea level—greater than the 
speed of sound. Trials were carried out at a special bombing 
range in England by pilots of the U.S. Eighth Air Force. 

Production of the bomb was given the highest priority, and, 
under reverse lend-lease, all details of the design were made 
available to the U.S. Government in the usual way in order 
that the U.S. Army Air Forces could freely apply all new de- 
velopments to their immediate operational requirements. Other 


CONVEYING EQUIPMENT 
British inventions which have been freely shared with the allies 


> Al Fi | 
y vey- erguson include ASDIC (apparatus for detecting submerged submarines), 


radar, naval rockets for invasion bombardment, and the pre- 
(Continued on p. 46) 





METAL PRODUCTS CLEANING & FINISHING EQUIPMENT se “ Ra ie 
: : fabricated “Mulberry” harbors. 
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Above: CLUTCH PLATE 


* Turco W.O. #1, through Surface Chemistry,* 
minimizes pre-cleaning and makes neutralizing 
treatment unnecessary. One continuous operation 
reconditions metals, passivates surface, prepares it 
for durable rust-proofing or painting. 

Contains no abrasives, requires neither scouring 
nor sanding. A short dip in Turco W. O. #1, or a 
brief wiping makes rust disappear. The wetting 
properties of Turco W.O.#1 enable it to penetrate 
screw threads, grooves and crevices which could 
not be reached any other way. 


WA-Wetting Action 
EA~Emulsifying Action 
SV~Saponifying Value 
SA-—Solvent Action 
CA=Colloidal Activity 
WC-Water Conditioning 
Bl—Buffer Index 
pH—Energy of Alkalinity 
TA-Total Alkalinity 





© 





COPYRIGHTED 1944 TURCO PRODUCTS INC. 
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*What SurFace CHEMISTRY is: 


RE~Research and Experience 


EFFECTIVE RUST REMOVAL BY 


W.O.#1 wets out and removes minor soil deposits. 
It itnot hindered by presence of light oil film. Unless 
work is heavily soiled, pre-cleaning is unnecessary. 

W. O. #1 deposits an absorbent phosphate film 
on the surface of the work which bonds tenaciously 
with primer, paint and rust-proofing compounds. 

A W. O. #1 treated surface is therefore not only 
clean and free of rust, but ready immediately for 
final processing. One trial will prove it. 

Write for full particulars about Turco W. O. #1, 
another Turco development in Surface Chemistr;.* 


@ (urco 


INDUSTRIAL CLEANING COMPOUNDS 


TURCO PRODUCTS, INC. « Main Office and Factory: 6135 $. Central Ave., 
Los Angeles 1 ¢ Offices and Factories: 1606 Henderson St., Houston 10, Tex. 
125 W. 46th St., Chicage $ « Offices and Warehouses: All Principal Citles 
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To Properly Clean and Condition 
For Durable Paint Finish Use 


DEOXIDINE 


Tas 





The new Superbazooka fires a 
38-pound 4.5-inch rocket having 
the destructive effect of a 105- 
mm. _ high-explosive artillery 
shell. Launcher and rocket can 
be carried by one man. 


Official U. S. Signal Cerps Photo 


Much Army ordnance and equipment of steel 
are simultaneously cleaned and conditioned 


with 210 DEOXIDINE before receiving the 


protective paint finish. 


210 DEOXIDINE was developed by the 
American Chemical Paint Company to do, 
and do better, many cleaning operations for 
which alkalies have been used. In spite of the 
fact that 210 DEOXIDINE is acidic, it re- 
moves most oils and soil quickly, effectively 
and economically and when properly rinsed 
leaves the clean metal free from those paint- 
removing, bond-destroying residues that im- 
pair the life and protection of paint coats. 


210 DEOXIDINE meets army specifications 
—AXS 1245—for cleaning and conditioning 
for finish when used as directed in ACP 
Technical Service Data Sheets No. 3-2-210-2 
and No. 3-2-210-4. 


The American Chemical Paint Co. Technical 
Department will gladly consult with you and 
advise regarding proper chemicals to use in 
metal cleaning both for war products and 
those for civilian use—address Dept. H-5. 


Manufacturers of Inhibitors @ Metal Working Chemicals 


AMERICAN GHEMICAL PAINT CO. 


AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Ltd., 728 East soth St., Los Angeles, Calif. 
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New Developments 





MULTIPLE-TUBE ROCKET LAUNCHERS 


Details regarding three new multiple-tube rocket launchers 
can now be disclosed. These are: 

The 8-tube, 4.5-inch rocket launcher —Impressed with the deva- 
stating effects of the now-standardized single- and triple-tube 
launchers, the Ordnance Department has developed a weapon for 
use by rocket battalions—the 8-tube launcher which can be used 
as a ground weapon or be mounted on trucks or jeeps. Immedj. 
ately nicknamed the “Xylophone,” the launcher can be disassem. 
bled into 2-man loads for easy transportation. It fires a rocket 
30 inches long weighing 38 pounds with the punch of a 105-mm, 
shell, (See illustration in this issue.) 

The 60-tube, 4.5-inch rocket launcher—Also firing a 4.5-inch 
rocket, the 60-tube “Calliope” was built to be mounted on the 
turret of a tank so it can be rotated with the turret and elevated 
by means of the tank’s gun—but mounted so that it does not 
interfere with the firing of the gun. This launcher can be jetti- 
soned, if necessary, after the rockets have been fired by operating 
a lever inside the tank without members of the crew exposing 
themselves. (Illustrated in ARMY ORDNANCE for May-June 1945, 
p. 426.) 

The 20-tube, 7.2-inch rocket launcher—Nicknamed the “Whiz 
Bang,” this launcher throws a rocket equivalent in firepower to 
the shell of the 155-mm, “Long Tom” gun. Measuring 5 feet in 
over-all length, it weighs 115 pounds, and has a maximum range 
of between 2 and 3 miles, The launcher carries armor plate to 
protect its load against small-arms fire and is mounted atop a 
tank like the smaller “Calliope.” (Illustrated in this issue.) 

These three launchers, in addition to the single-tube, one-man, 
4.5-inch launcher M12 and the triple-tube, underwing aircraft 
launcher M10, are an important part of the rocket family of the 
Army. Their design and construction are simple, and the mainte- 
nance is cut to a minimum. The electric firing system is no more 
complicated than an ordinary pocket flashlight—and months of 
hard usage have proved it just as reliable. The multiple-tube 
rocket launchers are fired electrically by a selector switch which 
can be set to fire rockets individually or at any interval desired 
by the rocketeer; in putting down a barrage, they are usually 
fired at half-second intervals. 


MOTORIZED ROCKET UNITS 


Mogvorized rocket units are now in training under Army 
Ground Forces’ supervision at Fort Sill, Okla. Improvements in 
the 4.5-inch launcher and projectile have increased the accuracy 
of the weapon to the point where artillery experts believe it may 
develop into one of the most effective weapons of the war. 

Tentatively organized as an adjunct of the Field Artillery, the 
highly mobile rocket units are used tactically to lay down a heavy 
barrage in a concentrated area. This is known as “mattress fire.” 

The 4.5-inch rocket developed by the Ordnance Department 
weighs 38.4 pounds and has an explosive charge of 4.3 pounds 
of TNT. The improved accuracy of the rockets has overcome the 
chief objection to the weapon in the past. However, they will not 
be used to replace the point fire of other highly accurate Ameri- 
can artillery but will be used to supplement it. 


AN AMERICAN ROBOT BOMB 


The Army Air Forces’ JB-2 copy of the German V1 robot 
bomb can reach a speed of 400 to 440 miles an hour at an alti- 
tude of 6,000 feet and achieve a theoretical range of approxi- 
mately 150 miles. It is propelled by the same type of intermittent 
duct valve system as the V1. The engine is started by a spark 
plug in the top of its combustion chamber, hooked up to a battery 
on the ground. 

Launching rockets are then fired, and the bomb soars into the 
air, together with its launching car. When a speed of 260 miles 
an hour is reached, the launcher drops off, and the missile con- 
tinues on its course by jet propulsion. (Continued on p. 48) 
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BYRON JACKSON PNEUMATIC SPONGE 
CONSTRUCTION DETAIL 


Impeller is a two-port, oon-chogning , 
affixed to a ae. 


eapreh prey Spenmere cr bs oninghen 
st t, support vy, , 
Saptas thrust and radial 


lubricated, 
all bearings. A renewable bronze wear 
ring, matching the impeller, is inserted 
within the suction cover. 

Volute case, including suction and shaft 
covers, are of semi-steel. Connector between 


the steel studs, connecting the flanges, are 
provided Shae havens Se orated 
steel plate attached to pump the 
Case serves as a screen to exclude gravel or 
debris that cannot be passed through pump. 
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Designed for pumping heads to 150 feet, in single stage, and 300 feet in 
two stages, the Byron Jackson Pneumatic Sponge finds wide application for 
use in refineries, on tank farms and in chemical plants for pumping out 
ditches, pits, tanks, sumps, basements, manholes or other similar applica- 
tions where the pumped fluid contains a heavy percentage of solids. 

Built either as a single stage unit, or in two stages, for series operation, 
the Pneumatic Sponge is a centrifugal pump, driven by a rotary air motor, 
operating on compressed air at pressures from 70 to 100 psi, suitable for 
operation in any position. 

Compact, ruggedly constructed, yet light in weight, the sponge pump is 
quickly and easily moved from place to place; can be dismantled or con- 
verted from individual to parallel or series operation in minimum time and 
with minimum effort, without the possibility of misalignment. 

Motor is equipped with a governor and variable speed control, thereby 
permitting regulation to suit particular conditions of the job. 

Two standard sizes are available: 212” in single or as a two stage unit and 
a 3” single stage low head unit. Write today for new Sponge Pump Bulletin 
No. 44-7035. Just off the press. 
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food¢ for our red-blooded, hard 

fighfing Yanks are rushed to them 

in fefrigerated trucks from supply depots. 
R¢frigeration units are powered by 
rformance-proved air-cooled gasoline 
ngines — one more of many war uses 
for dependable, instant-starting 


Briggs & Stratton engines. 






BRIGGS &STRATTON | 





rtee-Cooled [ouer, 


The performance records established by more than two million 
Briggs & Stratton engines are conclusive proof of their per- 
fection in design, fine engineering, and precision manufacture. 
Current models, and those to come, are backed by 
the “know how” gained through 25 years of con- 
tinuous production of Air-Cooled Gasoline Engines. 
Briggs & Stratton Corp., Milwaukee 1, Wis.,U.S.A. 
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New Developments 








THE M69 INCENDIARY BOMB 


The fire bomb which has wrought such havoc on the industria] 
cities of Japan is the M69. It is 19 inches long, weighs 6% pounds 
and carries a charge of newly developed jellied gasoline ir. 
cheesecloth sack, Trailing tail streamers slow the bomb’s {aij to 
about 250 feet a second which prevents damage to the mechanism 
on impact, A 3- to 5-second delay-action fuze allows the bomb 
to fall on its side before shooting its incendiary charge as far a, 
100 feet where the jellied gasoline makes a sticky, flaming 
“pancake” '%4-inch thick and 3 feet across. 


A 95-MM. TANK HOWITZER 


British tanks now mount 95-mm. (approximately 4-inch) 
howitzers, firing high-velocity shells using either explosive or 
smoke, First employed in tanks operating in France shortly after 
D-day, the new weapon replaces the obsolete 3-inch gun ang 
adds high-trajectory employment at close ranges to its other 
capabilities. 


NEW AIRCRAFT ARMAMENT 

More guns, faster shooting, greater sighting accuracy, pre- 
cision gunlaying, and remote turret control are some of the ele- 
ments of greater firepower now packed into the armament of 
AAF bombing planes and fighters. 

The 75-mm. cannon has been converted from hand-loading to 
automatic, some gunnery stations mount four instead of two 
caliber .50 machine guns, and fighters can carry four extra guns 
in droppable containers. In addition, rocket-firing devices have 
been improved, armor protection has been increased, bomb racks, 
releases, and bomb-control systems have been redesigned, and 
bombsights have been perfected to drop the right number of 
bombs at the right instant with the right bombing angle on the 
right target. 

New electronic devices which permit bombing by precision 
instrument through overcast have also been developed, and more 
destructive weapons are on the way, according to Air Force. 

High on the list of armament improvements is the remote 
gunnery control system, first announced on the B-29 and now 
adapted for use in other planes, including the A-26 and P-61. By 
remote sighting and operation, a gunner is able to fire at enemy 
planes without being blinded by the muzzle blasts of his own 
guns, without exposing himself in a plexiglas turret, and with 
no fear of hitting parts of his own plane, 

The turrets of the B-29 can be manned from interior sighting 
stations individually or, if need be, shifted to another station by 
the flick of a switch so that one gunner may control several guns 
from any position, 

Experiments are being conducted with computing sights for 
fighters which provide compensation for both lead and gravity 
deflection. Already in combat is the K-14 compensating sight 
installed in P-47’s and P-51’s of the Eighth Air Force. Altitude 
and airspeed settings are transmitted by manually operated 
potentiometers, while ranging is accomplished by manipulating 
a small knob in the throttle. 


At high altitudes and speeds, increasing pressures and pull 
loads on machine guns spurred the development of more efficient 
ammunition boosters to feed guns properly. Improved ejection 
systems and five flexible feed chutes now eliminate the difficulties 
encountered and give the caliber .50 machine gun a substantial 
increase in its cyclic rate of fire. 

“Packages” containing two caliber .50 machine guns are self- 
sufficient units weighing 500 pounds each, including their stream- 
lined aluminum housings, and are hung from a standard 2-lug 
bomb rack. They operate along with the normal complement of 
guns from the trigger switch and are jettisonable in an emer- 


gency. (Continued on p. 50) 
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HELPS EXPEDITE 


BALOUKA 


PRODUCTION 


... by SPEEDING Grease and Rust Removal, 





Surface Conditioning and Related Operations 


— by a two-man team, the bazooka’s rocket- 
type projectile blasts through six inches of armor at 
600 yards, tears the hide right off a 60-ton Tiger 
tank! 


Here's another combination that does an effective job 
. .. Oakite materials plus complete, thorough Oakite 
methods! As a “team” they're helping expedite pro- 
duction of this sensational weapon by speeding clean- 
ing and surface conditioning operations. 


For example, the projectile’s surface must be prepared 
for painting, must pass inspectors’ severe tests for 
paint adhesion ... smut must be removed from the 
interior of the launching tube before silver soldering 
ond then the flux residue removed before painting. 


All along the line Oakite cleaning materials gnd 
methods help save precious production minutes, help 
hold rejects to a minimum, 


Personal Advisory Service 


Your nearby Oakite Technical Service Representgtive 
offers a wealth of FREE wartime experience with 
cleaning pre tically all types of Army and Navy 
materiel. Call in the Oakite Technical Service Repre- 
sentative—today—or write us direct, giving complete 
details, of your cleaning problem. 


{ Other War Products on > 


Which Oakite Materials Are Used 


Large & Small Caliber Shells « Bombs « Detonator Caps 
Airfield Landing Mats + Mortar Shells & Tubes 
Cartridge Clips « Powder Boxes « Machine Gun Barrels 
& Parts + Flare Bomb Cases + Burster Tubes « Shel! Ogives 
Booster Caps * Fin Assemblies + Fuze Bodies & Parts 
Aircraft Engines & Parts * Tanks & Tank Destroyers 
\ Rockets & Tubes » Anti-Tank & Anti-Personnel Mines 











Communication Equipment 





OAKITE PRODUCTS, INC., 14F THAMES STREET, NEW YORK 6, N. Y. 
Technical Service Representatives Located in All Principal Cities of the United States and Canoda 
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Built fo resist corrosion, 








vibration, hard use! 













Wherever corrosion, excessive 
vibration, and exacting use are factors 
—alert production men choose REX- 
FLEX S.S. Flexible Metal Tubing. It 
more effectively resists corrosion—for 
it’s made of 18-8 Austenitic Stainless 
Steel. It has the extra flexibility and 
stamina to withstand prolonged 
vibration. And it has the ruggedness 
necessary for long, trouble-free service. 
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In scores of general and heavy 
industry jobs—REX-FLEX is minimizing 
flexible metal tubing connection 
failures, delivering topnotch perform- 

_ ance. Find out what it can do for you. 
Write today for full information. 












REX-FLEX—has all the outstanding corrosion-re- 
sistant qualities of 18-8 Austenitic Stainless Steel 
. safely handles many types of corrosive 
liquids and gases. In addition, it’s pressure-tight 
—so there's no dangerous, wasteful leakage. 





REX-FLEX—is easier to install for it is manually 
bendable in multiple planes. Flanges and fittings 
are seam welded to form uni-metal assembly. 
This eliminates the hazards of solder—insures 
uniform strength and pressure-tightness wher- 
ever joints are necessary. 





mite 
PANAMA 


REX-FLEX—is available in 5 wall formations, un- 
braided or braided. Sizes range from 5/16” to 6” 
1.D. (incl.). The C.M.H. line of stainless steel units 
also includes REX-FLEX Inner Lined Exhaust 
Members and C.M.H. Bellows. 





Flexible Metal Hose for Every Industrial Use a 








GH CA LE 
CHICAGO METAL HOSE Corporation 


wina a MAYWOOD, ILLINOIS 





Plants: Maywood and Elgin, Ill. 





New Developments 





To increase the punch of cannon in aircraft, a new 20-mm, eu 
uses more powerful ammunition, including armor-piercing shells 
tracers, incendiaries, and high-explosive shells with matched 
trajectories. 

The latest type bombsight for high-altitude visual bombing jg 
the Norden M9, a gyrostabilized optical sight that enables the 
bombardier to peer through a 2-power telescope and see a Motion. 
less terrain below. The bombardier draws a sightline on the 
target with the cross hairs in the telescope, and with a series of 
knobs, dials, and levers sets necessary ballistics, drift, altitude 
and airspeed data into the sight’s synchronous computer mech. 
anism which automatically determines the proper bomb-release 
point. 


BRITISH LI-TON BOMB 


The new British Volcano bombs, weighing 22,000 pounds, are 
so powerful that in experimental use off the coast of England the 
first projectile dropped obliterated a small granite island. A dud 





: oP 
The 22,000-pound Volcano bomb. 


filled with ballast instead of explosive, buried itself so deeply 
that eighteen men had to work twelve hours a day for nine days 
to dig it out. 

In an explosion on land, the projectile displaced many thov- 
sands of tons of earth, and caused subterranean explosions which 
continued long after the main blast. The British plan to use the 
huge bomb eventually in the Pacific, claiming it will destroy 
Japanese artillery, munitions, men, and machines, no matter how 
deep they are buried under reénforced concrete. 


AN ABSOLUTE ALTIMETER 


Unlike previous altimeters, which gave only an indication of 
altitude above sea level, an absolute altimeter now in mass pro- 
duction provides information as to the distance to the nearest 
solid object, be it the ground or a hillside or mountain, from 
0 to 4,000 feet, Furthermore, for distances within the all- 
important region of 10 to 400 feet it is accurate to within 5 feet 
of the actual distance. 


NEW NAVAL EQUIPMENT 


During 1945, 28,000 air and 24,000 surface craft will join the 
United States fleet, bringing totals to 85,000 watercraft and 
65,000 airplanes. The new building program exceeds 4,000,000 
tons for the year, and includes 206 combat ships, 223 patrol craft, 
56 mine vessels, 694 auxiliaries, 657 district craft, and 22,560 
landing craft of various types. Last year the Navy commissioned 
29,777 ships. Of the total vessels on hand at the end of 1945, some 
75,000 will be landing craft designed for Pacific operations, The 
$3,000,000,000 aircraft program for the new year covers 27,704 
combat planes, and the ordnance program, to cost $3,308,100,000, 
is $200,000,000 higher than last year. Approximately $50,000,- 
000,000 will be spent by the Navy this year, half for ships, planes, 
ordnance, shore facilities, and supply items. 

Two new types of rockets have been disclosed by the Navy’s 
Bureau of Ordnance. They are the spinner (Continued on p. 52) 
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. =e S and the high-velocity aircraft rocket (HVAR). Less than - 
month after the HVAR went into production, it went into acto, 
in Normandy. The spinner, first produced in October 1944 ya: 
first used in combat at Iwo Jima in February 1945, : 

The spinner is a big brother to the 4.5-iuch beach-barrag 
rocket that has been used by both the Army and the Navy sing, 
the war’s early amphibious operations. It is designed to } 
launched. from a variety of multiple-tube launchers mounted , 
either vessels or vehicles. 

The spinner is stabilized not by fins, as are the older tyr 
rockets, but by rotation in flight similar to that of a gun-fire; 
projectile. This spinning motion prevents tumbling, tending { 
keep the rocket on its course. Several methods of imparting spin 
have been tried, but an angle discharge of the gases from tly 
motor’s end piece—the method chosen by ordnance experts fo; 
these Navy spinners—has proved most satisfactory, 





A NEW and more powerful version of the Avenger torpedo 
bomber, the TBM-3, is now in use by the Navy, seeing action 
in recent carrier strikes on Japanese home islands, Powered by 
a Wright engine providing faster take-off, greater speed. 
stepped-up climb, and longer range, the TBM-3 so far is the 
only carrier-based plane with facilities for carrying a 2,000. 
pound torpedo or the equivalent in smaller bombs, Its firepower 
has been increased some 200 per cent by wing guns and under- 








wing rockets. ‘ 

A new Navy dive bomber, the Beast, carrying four distinct 
punches, also has recently been announced. When the Beast goes 
into action, it pours forth two streams of 20-mm. cannon shells 
from wing cannons; drops 1,000 pounds of bombs from its wing 
racks; drops more than 1,000 pounds of bombs from its fuselage 
(the exact weight still being withheld by the Navy) ; and looses 
eight 5-inch rockets from wing mountings. The plane is a new 
model of the Helldiver, numbered the SB2C-4, It has a flying 
range of 1,000 miles and is powered by a Wright Cyclone engine 





with 4-bladed propeller. 


THE NEW LVT-3 

One of the most deadly of all landing vehicles—the heretofore 
secret LVT-3—is in action for the first time at Okinawa, 
Graham-Paige Motors Corporation has disclosed in announcing 
that it has produced almost 1,500 of the amphibious tanks. The 
new vehicle has tremendously increased firepower, heavier armor 
and is faster on land and water than the LVT-4 which played a 


Hydro-Sealed Carbon Gum Digestive Solvent — role in the landings at Tarawa, the Philippines, and Iwe 


The LVT-3 is powered by two 165-horsepower automobile 


a = 





* Guaranteed to exceed the performance requirement 
of most recent Army, Navy and Air Force degreasing engines which have replaced the radial airplane engine used in 








and decarbonizing compound specifications. the LVT-4, Another outstanding feature is a ramp door at the 
* Available in handy steel kit containing steel dunking = rear which permits quick unloading of men and supplies out of 
screen and dryer basket. the line of enemy fire in landing operations. The tracked landing 
* Rinses easily with dry cleaning solvents or water. vehicles have been so successful in Pacific operations because 
* The only complete decarbonizing process in package they are able to climb over coral reefs and similar obstacles which 
* form, severely handicap other types of landing craft. Upon reaching 
ALSO DECARBONIZES shore, the new LVT-3 with its increased firepower and heavier 

DIESEL FUEL AIRPLANE ENGINE armor— forges ahead like a tank. . ; —_ 
INJECTORS PARTS AND SPARK PLUGS Graham-Paige currently is working on a $25,000,000 Navy 
ALUMINUM PISTONS ANTI-AIRCRAFT GUNS contract for the LVT-3 and has received an award totaling 
HEAT TRANSFER UNITS OIL COOLERS approximately $10,000,000 for additional landing vehicles as soon 

as the present schedule is completed. 











Send for Catalog Sheet Tf. 
be caeon cicaninc— serciry- « WM WEDIE FRANGIBLE BULLETS 
GUNK H-S nvono.seaure carson DELIVER 





In a new gunnery training program, plastic frangible bullets 
are fired at specially armored and equipped P-63 Kingcobra air- 
planes so that gunners in bombing planes may improve their 
marksmanship by shooting at “live” targets. 

With gunners blazing away at them— (Continued on p. 54 
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PLASTIC injec- 
Wa, tion molded. Dial 
Indicator for in- 
dustrial use. 











A complete service in Plastic Injection Molding, Metal Stamping | 
wi \= and Plastic with Metal. Our experienced engineering staff are | 
abreast of the rapid changes in materials and production methods. | 
7 America’s largest industries are profiting by the many year’s experience of The 

of Metal Specialty Co. Let us assist you in your developmental problems. | 


Our PLASTIC DIVISION furnishes custom molding in all thermo plastics from a frac- 
tion of an ounce up to 18 oz. per shot. Our METAL DIVISION fabricates in all heavy 
and new light metals. Drawing, Coining, Stamping, Welding, Rolling, Forming. 


THE METAL SPECIALTY CO 


PLASTIC MOLDI 
METAL STAMPING 


ESTE AVE. - CINCINNATI 32 - OHIO 


BRANCH PLANT — SOUTH L ST., RICHMOND, IND, 
SALES OFFICE —W. GRAND BLVD., DETROIT, MICH. 
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It’s Protected and 
Still a 40° C. Motor 


You can use the new Fairbanks - Morse 
general-purpose Motor at full rated ca- 
pacity continuously without fear of dam- 
age from overheating. Its new cross-flow 
ventilation insures uniform cooling with 
no hot spots. And that isn’t all. This 
versatile motor offers you many other 
advanced features, including: 


e Copperspun Rotor—only Fairbanks-Morse 
Motors have rotors centrifugally cast in one piece 
and of copper. 


e Protected Frame— excludes falling particles 
and dripping liquids. 

e Ball Bearings—sealed in and protected. 

e Adaptable Conduit Box—provides alter- 


nate assembly. 


Get the full story of how this “‘motor of 
tomorrow” could serve you today. Write 
Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois 


BUY MORE WAR BONDS 


Fairbanks-Morse 


A name worth remembering 
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just as they would against attacking enemy fighters—pilots of 
these Kingcobras make daring passes from every angle. When 
bullets hit the plane’s armor-plated skin, the plastic pellets 
splatter harmlessly and a large light in the nose blinks on for two 
seconds and then off again, like in a pinball machine, telling the 
gunner that his aim has been accurate, Approximately 119 
microphone pickups located under the dural deflector plates on the 
fighter transmit electrical impulses for the signal, while an adqj. 
tional automatic recorder in the P-63’s cockpit tabulates all hits 
so each gunner can be radioed his score. 

The shatterable bullet is of lead-plastic composition molded 
and baked like a clay marble and is tough enough to withstand 
the rugged treatment of a machine gun yet so brittle that jt 
pulverizes upon impact. It can be inserted in a caliber .30 shel 
casing with a minimum powder charge and, despite a muzzle 
velocity of 1,360 feet a second, will not puncture a piece of thick 
glass beyond 200 yards. 


JET ENGINES FOR THE NAVY 


Jet-propulsion aircraft engines now are being produced for 
the Navy by the General Electric Company, it has been an- 
nounced with approval of the Navy Department. For reasons of 
military security, however, no further official statement concern- 
ing the Navy’s program for use of these powerful jet power 
units now can be made. 

Advantages of the jet engine, which already have been estab- 
lished, include: power to drive planes at very high speeds; 
smooth operation in the substratosphere; virtually no vibration, 
easing pilot fatigue; almost instantaneous generation of power, 
eliminating warm-up delays; and fewer maintenance problems, 
due to the simplicity of the jet power unit. 

The G-E jet engines are now being produced for both the 
Navy and Army Air Forces. These jet engines power both the 
Bell P-S9A—AAF jet trainer—and the AAF’s fastest fighter, the 
Lockheed P-80 Shooting Star. 


THE C-97 MILITARY TRANSPORT 


Boeing’s new military transport, the C-97, which recently set 
a transcontinental record by flying from Seattle to Washington 
in 6 hours, 3 minutes, 50 seconds, presents a preview of the post- 
war luxury passenger plane. 

Adapted from the Boeing B-29 Superfortress, the C-97 is the 
largest and fastest transport now in service. It utilizes the Boeing 
“117” low-drag wing, and its landing gear, tail surfaces, and 
engines are identical with those of the B-29, The double-deck 
fuselage of the C-97 is, however, radically different in design. 
It is 12 feet longer than that of the Superfortress, and its 
volume—10,000 cubic feet—is twice that of the B-29. 

With a gross weight of more than 120,000 pounds, the C-97 
can carry in excess of 30,000 pounds of cargo, or more than 
120 troops with full equipment. The cabin is pressurized for 
high-altitude operation. The present engines are four 2,200- 
horsepower Wright Cyclones, turning Hamilton Standard 
4-bladed propellers. The projected postwar version of the plane— 
the “377” Stratocruiser—is expected to be powered with engines 
developing up to 3,500 horsepower and have an operating range 
of 3,500 miles at a cruising speed of 340 miles an hour. 


REMOTE-INDICATING COMPASS 


Heavy metallic armor around fighter-plane cockpits has made 
necessary the development of a remote-indicating compass that 
can be located in a wingtip or the tail but read in the cockpit. 
Such a compass offers other advantages in that a single compass 
unit may have several remote-indicating dials so the navigator 
or other members of the crew on large planes can have the same 
information as the pilot. 

Alnico magnets in the unit, placed in a (Continued on p. 56) 
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Going hand-in-hand with re- 
vised design and improved 
methods of f abrication - -- alloys 
containing Nickel give greater 
play to the skill of the engineer. 
Nickel f ortifies steels, cast irons, 
bronzes - «= imparting strength, 
hardness, toughness: and resist- 
ance to Wear, shock, f atigue and 
corrosion. Nickel in the metal 
improves response tO heat-treat- 
ing and machining: Whatever 
your industry, We solicit the 
opportunity to help you with 


counsel and data. 


THE INTERNATIONAL NICKEL COMPANY, INC 


67 WALL ST 
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NEW YORK 5, “e 
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wingtip or the tail far from the disturbing magnetic effects, line 
themselves up with the earth’s magnetic field. These Magnets 
affect the electrical voltages im a wire coil so that Corresponding 
coils in the one or more indicators in the cockpit move Pointers 
over a dial in exactly the same directions as the compass, 





ELECTRICAL SHIP CONTROL 


A new electrically operated power control for alternating. 
current turbine-electric-driven Navy ships now makes control 
of the vessel’s motor as simple as the flicking of a light SWitch, 
The unit brings the complex electric motor equipment of the 
ship under the direct command of the officer on the bridge, 

The device, which includes a small control stand on the bridge 
and a main control board in the engine room, is designed for 
regulating the speed and the forward or reverse direction of the 
electric motor which powers the ship. 

Under standard operations for such ships, a signal is sent from 
the bridge through an indicator device known as the engine. 
room telegraph. The engine-room crew confirms the signal and 
then, through the operation of a series of control levers, carries 
out the pilot’s command. 

The new unit eliminates the necessary time lapse in such an 
operation and the possibility of human error through faulty opera- 


: 
FITZGIBBONS - ’ tion of control levers or misinterpretation of orders. 
WAR RECORD a nce mULhS HIGH-SPEED WIRE LAYING 
New equipment by which combat wire in coil form may be 


_ laid by airplanes or vehicles or paid out by bazookas and rifle 
As another war year dawns, it 


aaa Ss oe sya Mart grenades without the use of reels has been developed by~the 
b t Spe abe et j 
finds Fitzgib SS ee M-4 TANK HULLS Signal Corps and is now in production. 
the production pace which has foot Pena ae 
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earned to date three Army-Navy ks ROY Pes A special coil and dispenser have been designed and success- 
“E” awards. On every fighting fully tested with rifle grenades, bazookas, man pack, certain 
front—and on the home front, types of vehicles including the amphibious Duck, and from a 





liaison-type plane which paid out wire at speeds as high as 110 
miles an hour. 


too—equipment by Fitzgibbons 
is giving battle or serving vital 
military needs. 





The dispenser is about one foot in diameter, half a foot long, 
and weighs approximately twenty-five pounds. It contains about 
3,300 feet of assault wire. It can be mounted on an Infantry 
packboard or carried by the use of a shoulder strap or by hand. 
Communication may be maintained during the pay-out process, 
regardless of the meihod used for transportation. Two or more 
wire dispensers may be connected in tandem when it is desired 
to lay more than one coil of wire without stopping to make a 
splice. 

A container has been designed for use by the Army Air Forces 
which has a capacity of eight wire dispensers, making it possible 
for planes to lay a continuous 5-mile circuit. 





The day of final Victory may 
be close, or still remote. But 
when it comes, with hardly a 
break the entire productive 
capacity of Fitzgibbons will be 
thrown into the task of supply- 
ing the huge peace-time need 
which has accumulated during 
the war years. The plans are 
made, the new and better prod- 
ucts are blueprinted. Fitzgib- 
bons steel boilers and aircondi- 
tioners will be on the front line 
of the coming building pro- 
gram, just as Fitzgibbons-built 
tank destroyer bulls and Navy 
gun shields and locomotive 
boilers are now on the front line 




















WEATHER BY STATISTICS 


The Army Air Forces’ Weather Division has solved the defi- 
ciency in current weather observations over territories which are 
held by the enemy and from which, consequently, no direct ob- 
of battle on land and sea. servations are now available, This is being done through a new 

sad . ee ° . a : ee : . _” he 
FITZGIBBONS BOILER COMPANY, INC. technique of investigation known as “synoptic climatology,” t 


101 Park Avenue, New York 17, N. Y. BOILERS for HOSPITALS, basing of forecasts on consideration of the frequency with which 


Works: OSWEGO, N. Y. CANTONMENTS, BASES. certain patterns of weather or distribution of weather elements 
Branches in Principal Cities & , % occur. 


To provide as minute and complete a basis for such forecasts 

BUY AND HOLD U. $. WAR BONDS and STAMPS as possible, the Weather Division has collected data on weather 
behavior throughout the world, in some cases as far back as 

1870. Where territory is held by the enemy and over which no 

| T y A Gl B B Ol ky current observations are possible, this data stops with the begin- 
ning of the war. The information has been compiled on machine 


record punch cards, which by the end of 1944 aggregated 35,000,- 
000 and totaled 105 tons in weight. These cards represent hourly 




















Fighting equipment since Pearl Harbor 
Stee/ boilers since 1886 or daily weather observations for 2,000 to 3,000 weather stations. 
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oa Ws this Emerson-Electric Aircraft Motor Data 
Book you can greatly simplify your design problems. 
“ It contains more than 3,200 pertinent specification details 
on 405 Aircraft Motors, with ratings from 1/200th to 6 h. p. | 
—Full-load standard speeds from 1750 to 7500 r. p.m.— 
Weights from 17 ozs. to 23 lbs.—Full-load amperes from | 
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‘h To help you with any special Aircraft Motor application 
ts problem, a competent sales engineer from your nearest 
: Emerson-Electric sales office is available for consultation. 





THE EMERSON ELECTRIC MANUFACTURING COMPANY 
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ACME PHOTO 


JOIN the Army of splendid nurses that are 
rendering superb service in the care of our wounded 
soldiers coming back from victorious battlefields. 


“” “OH 38” is needed 
now, too, for the 
vitally essential parts 
we are making for 
Army and Navy weap- 

ons and equipment. It’s the Aluminum Alloy 

that surpasses all others for a wide variety of 
uses. Easily machinable—holds threads without 
stripping—weighs .106 lb. per cubic inch— 
tensile strength 35,000 to 40,000 Ibs. per sq. 
in.—non-corrosive, non-oxidizing, non-mag- 
netic—needs no heat treatment—polishes to 
mirror brilliancy—takes chrome, nickel or tin 
plating—may be annodized—many other ad- 
vantages. Used exclusively in castings by 
Hedstrom. 





SEND FOR COMPLETE TECHNICAL INFORMATION 
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OSCAR W. HEDSTROM CORP. 
4838 West Division St., Phone Columbus 3667, Chicago,5i,iII 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 
Pottern Makers. Complete Mechanical Assemblies and Models to Specifications 


























Two Little Shops 
Felix W. Knauth 


in 1940, probably two of the least likely plants for ordnance 
production were the Waterhouse Company of Webster, Mass, 
and the T. J. Edwards Company of Boston. The former was q 
maker of fine custom-built automobile bodies and sheet-metal 
specialties, and the latter manufactured engraved brass plates 
for marking shoes, Both have made truly outstanding records as 
producers of war material, and both have plans for the future 
undreamed of before the war. They met the challenge of war 
production with imagination—creative imagination, 

The Waterhouse Company’s: working force represented many 
crafts, There were sheet-metal workers, glaziers, woodworkers, 
painters, and upholsterers, These didn’t-look much like war skills 
in 1940, but the company made them so. Each craft was set up 
as a separate shop, and orders were sought from various procure- 
ment offices. 

The Edwards plant was more homogeneous in its activities, 
and it abandoned most of the familiar work and turned the whole 
force to making a single new product. The choice of both plants 
was successful, and both are leading into postwar plans. 

The Waterhouse Company found its first war contracts in Ord- 
nance, making shoulder pads for the easier carrying of trench 
mortars. This limited use was later expanded to all sorts of 
carrying. The first order was based on what later proved to be 
erroneous figures—but the bid won the award, and the company 
was started on war production. Many thousands of stitched pads 
were delivered, and the canvas department expanded rapidly. 

In the meantime, efforts were made to use the craftsmanship 
of the other workers. The plant was recommended by the Massa- 
chusetts Industrial Commission for National Defense to A.O.G. 
Corporation for making packing boxes for gun parts. The com- 
plicated butts and straps inside the boxes and the weatherproof 
metal linings were right up the alley for two more groups of 
the plant, and the fabrication of weatherproof shipping cases was 
begun and also quickly expanded. 

Then three factors in the situation became apparent: One was 
the fact that the largest number of available workers in Webster 
were textile operatives; another was that the company’s best 
efforts could be devoted to handling complicated shapes and pat- 
terns; and the third was the urgency of reports from North 
Africa that the penetration of dust into tanks and guns was a 
serious difficulty—tank teams and gun crews were using shirts 
and socks to stuff openings and cracks! So dummy guns and 
tanks were set up in the Waterhouse shop and canvas covers for 
muzzles, breeches, ports, instruments, and even for entire gun 
mounts and whole tanks were designed and constructed, 

A very large number of truck covers and tarpaulins have been 
designed and sewed in recent months, One of the largest canvas 
programs of the Engineer Corps has been a tent to house bomb- 
ers. The Waterhouse Company was able to sew more tents per 
month than the requirements and eventually more than doubled 
the expected monthly figure. 

During the late ‘thirties the company had been developing a 
line of pressure gauges and began to market them in 1940, This 
department, now known as the Clapp Instrument Company, Di- 
vision of Waterhouse Company, (Continued on p. 60) 





Mr. Knauth is secretary of the Army-Navy “E” Award Board, Admin- 
istration Branch, Boston Ordnance District. 
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SILASTIC QUALIFIES EQUIPMENT 
UNDER GRADE 1, CLASS 1 SPECS. 


Resistors coated with 
SILASTIC SC-75 operate 
successfully at 275°C. and 
take the plunge from 275°C. 
into ice water nine succes- 
sive times. This seemingly 
impossible shock perform- 
ance permits resistors coated 
with SILASTIC SC-75 to 
qualify under Grade 1, Class 
1 Specifications. 
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SILICONE RUBBER 


“Newsworthy” is the development by Dow Corning of yet another—and per- 
haps greater—contribution to the new-day efficiency and resourcefulness of 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 

SILASTIC covers a variety of elastic silicone products made by Dow Corning 
from sand, modified by chemicals drawn from brine, coal and oil. 

Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
known, whether natural or synthetic. SILASTIC retains complete flexibility— 
does not harden—in the temperature range—70°F. to 500°F. Its excellent 
dielectric properties—its arc, corona and oxidation resistance—assure dura- 
bility of wire insulation under hot, wet service conditions. 

For the immediate broad field of its usefulness, SILASTIC stocks are available 
for application by coating, extruding and molding. 


DOW CORNING CORPORATION ¢« MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 *TRADE-MARK DOW CORNING CORPORATION 







































































Putting PRECISION 


Into BEARINGS FOR YOU 


Nothing is overlooked in the precision 
manufacture of SiSS Bearings for 
ordnance. Not only is every bearing 
made to extremely close tolerances, but ! 
it is explored carefully and rapidly for 
taper, out-of-round, high and low spots, 

etc. We know that a defect at the factory 

can mean bearing trouble at the fighting 
front. 
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turned to the Navy and became, after exhaustive testing, One of 
the few concerns qualified to deliver pressure gauges to the Nay 


DURING these same years, the Edwards Company of Boston 
worked out a different solution to the problem of wartime actiy. 
ity. This company sought a need, and, when it was found, it 
turned from peacetime skills to a wholly new operation, The 
company learned that both the Army and the Navy needed n. 
mm. rotating bands and that the then-current production pro- 
cedure was too slow to fill the demand. 

The company was small, with a restricted clientele, but it hag 
the priceless asset of integrity. Its good repute became the corner. 
stone of its war work, for as it came in contact with very large 
corporations whose production record became increasingly de. 
pendent on Edwards deliveries, the question of its capacity tp 
complete its contracts quite naturally was raised. Customers ang 
the bank vouched for its abilities, and the work proceeded. 

The first problems were technical. The way to make a lot of 
rotating bands in a hurry seemed to be to cut them in multiples, 
But how to cut them? There were two accepted methods: One 
was to turn them out on a screw machine and the second to saw 
them from the end of a copper tube, one at a time. Both methods 
were slow and costly, 

Sawing seemed the best method. But sawing straight through 
a copper tube required a saw heavy enough to prevent bending 
with a resulting crooked cut, and a heavy saw produced too much 
scrap. So Edwards built a machine in which both the saw and 
the copper tube revolved; the saw penetrates only the thickness 
of the tube wall, and a very thin saw makes a clean cut with very 
little scrap. Then forty-five saws were placed in line, very accu- 
rately spaced, a section of copper pipe was cut at once, and 
forty-five rough-cut rings fell into the bin every few seconds, 

Later more machines were added. All these unique machine 
tools, as well as every other piece of equipment, except the hard- 
ening furnace which was purchased secondhand, were both de- 
signed and built with the very meager machine equipment in the 
Edwards shop. 

Sawing metal leaves edges rough with burrs. Edwards carried 
the newly cut bands to another floor where they were tumbled 
with abrasive nuggets. For tumbling, they purchased some 
secondhand beer barrels, mounted them on 2x4 frames, and 
attached automatically agitated screen chutes. When sufficiently 
tumbled, the bands and the abrasive slid onto a wire screen 
where the bands and the abrasive lumps were separated—the 
abrasive falling through into a bin to be used again and the bands 
sliding down under a reflector light to be inspected by a girl who 
combined operating the beer barrels with inspecting. 

Next were the problems of pickling and hardening—also new 
to the Edwards technicians. In a corner of the shop they built 
a series of tanks in a U-shape (to minimize the exertion of the 
operator), hung an overhead trolley from the ceiling, and in- 
stalled a small motor. They built cylindrical stainless-steel bas- 
kets with an ingenious gear arrangement attached to a crank so 
that the entire load—several hundred pounds—could be rotated 
by the slight pressure of only two fingers. Contact of the liquids 
with every surface of each band was assured, 

Next, the bands had to be dried quickly. So another barrel— 
this time a big one—was installed on a frame and filled with 
corn meal. The barrel revolved, the corn meal absorbed all mois- 
ture, and the whole mass was then dumped onto a screen chute— 
the rings sliding into baskets, the drier falling into a box. Near 
at hand a sheet-metal contraption with a hot-air blower whirled 
the corn meal about and dried it until it was ready to be used 
again. 

Having adapted and installed the hardening furnace, a rolling 
tray was built with which the operators could draw a capacity 
load from the furnace and recharge it (Continued on p. 62) 
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THE REB.E. 
A PREVIEW OF TOMORROWE TRANSPORT PUCTURE 


Though it proved nothing that seasoned truckers 
didn’t already know, it took the urgency of invasion 
and the famous R. B. E. (Red Ball Express) to show 
the world the stamina and ability of motor transport 
units in their true light. Across France to Germany's 
front door . . . twenty-four hours a day, radiator to 
taillight at forty miles an hour, rolled this relentless 
fleet * Here, where the slightest miscue meant con- 
fusion all along the line, Bendix-Westinghouse Air 
Brakes performed like the champions they are. For 
here, on all except the lightest vehicles, Bendix- 
Westinghouse Control was the Army standard. Thanks 
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to the perfection of this “Safety Standard of the 
World” the full might of the Allied cause arrived on 
perfect schedule * Fully conscious of the still greater 
peacetime burden ahead, Bendix-Westinghouse, forti- 
fied with the priceless experience of wartime accom- 
plishment, will as ever lead the field in safety, depend- 
ability and economy of control which could only come 
from years of leadership in design and manufacture 
of devices which must not fail * Your nearest author- 
ized Bendix-Westinghouse distributor will be pleased 
to explain the many exclusive advantages Air Brakes 
hold for your specific service. 


Bendix: bfrolnghouse 


AIR BRAKES 


AND PNEUMATIC CONTROL DEVICES 















e Downhill or up... turns or straightaway, Oliver 


“Cletrac” crawler tractors have a sure-footed grip. 
Even when taking a heavy load downhill, they 
don’t zigzag. Power is never disconnected from 
either track . . . both tracks keep working all the 


time to assure perfect control, even on turns. 


This sure-footed grip, which assures greater 
safety on hills and turns, is found only on Oliver 
“Cletracs.” For only Oliver “Cletrac” gives you 
controlled differential steering . . . the exclusive 
feature that eliminates ‘‘declutching” or “braking” 
on turns... that enables Oliver “Cletracs” with a 
heavy load to steer the same going downhill as up. 
There is no need for the operator to “cross over”’ 
on the controls and steer in the opposite direction 


as is necessary on the ordinary tractor. 


These sure-footed tractors are unusually accessi- 
ble, making maintenance a simple task. They are 
ruggedly built for long life and greater resistance 
to the shocks, strains and twists of tractor service. 


Substantial numbers of Oliver “Cletrac’”’ tractors 
are now being released for essential use. Your 
Cletrac dealer will gladly assist you in making 
application for a new tractor. * The OLIVER 
Corporation, Industrial Division: 19300 Euclid 
Avenue, Cleveland, Ohio. 
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in less than half a minute. Inspection and packing followed 
Accurate gages reported that the bands were “cleanly CUt, free 
from burrs, round and of uniform dimensions, and Square-sideq» 


ALL metalworking produces scrap, which might be wasted 
But the Edwards Company has reduced scrap to almost nothin. 


‘The narrow saws make light filings, and these are gathered 


weekly and sold back to the copper mills. The short ends of 
copper tubing which will not feed into the saws have been stuck 
onto the end of a wooden stick so that, of each 18-foot length of 
pipe, less than 34-inch is unused, and this also is sold back for 
remelting. 

Then came the problem of selling. Contracts very much larger 
than those at Edwards, held by companies whose business risk 
was much greater than theirs, were wholly dependent on the 
prompt receipt of Edwards rotating bands. Delivery of entirely 
acceptable quality was required, in the needed quantities, and 
on time. Could this unknown little shop deliver the goods? It 
soon showed that it could. 

The initial order looked large, but the company was ready for 
efficient production and met the schedule. Then larger orders 
poured in, and additional automatic saws and other time-saving 
devices were needed. One of these latter was a clever saw-sharp- 
ening machine on which a gang of saws could be sharpened and 
reset at the proper intervals to very close tolerances without 
seriously interrupting production. The time required to remove 
a set of dull saws and set in resharpened saws has been reduced 
to under ten minutes. 

All these ingenious devices have combined to effect tremendous 
production. The slogans so often seen in many factories—“Time 
Is Short” and “Every Second Counts”—have been taken literally, 
But big production has not been the only contribution at Ed- 
wards, As the quantities grew larger, price reductions were 
achieved, and over a million dollars has been saved in the cost 
of the war in this one shop. 

As orders grew and expansion became mandatory, the only 
available additional space was in the basement and on various 
floors of the same building. The production line is actually more 
vertical than horizontal and skips about a bit, but these seeming 
difficulties have not hampered production. Recently, additional 
space across the street has been acquired. 

While many rotating bands have been needed and hundreds of 
millions have been made in this shop, other activities more closely 
akin to the original work have been developed. The machines for 
engraving brass surfaces have been rebuilt for the forming and 
marking of many kinds of plates for the Navy. Plastic panels for 
electronic devices and similar assemblies, brass plates for doors 
and companionways, calibrated time-fuze controls, valve wheels, 
and other types of surfaces to be marked have passed through 
the enlarged engraving department. Again, ingenuity and re- 
sourcefulness have been in evidence in the time-saving devices 
developed. 

Both shops have gone far from their accustomed channels in 
the war years. In planning for the future, both have been moti- 
vated principally by one consideration: The men and women who 
have learned together in war work must be protected in the 
future. Plans for consumer articles are in the areas where the 
abilities of these people will be available. Temporary housing for 
shipment abroad, tents and canvas covers of varied shapes, and 
a wide variety of new and ingenious articles of brass and copper 
are being projected. Estimates of expected gross sales and sur- 
veys of markets are being made. 

Not only the engineering ingenuities of the past four years but 
also the spirit which has been developed will be nurtured. There 
is eagerness and hopefulness and a continued searching for 
further developments which have not been dampened by wat 
weariness in either shop. The future holds promise for springy 
men like those at Waterhouse and Edwards. 
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The Army’s New Tank, M26 
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N April 16, 1945; Levin H. Camp- 
bell, Jr., became the first Chief 
of Ordnance in the history of the 
United States Army to wear the three 
stars of a lieutenant general. This sig- 
nal honor is a justly earned tribute to 
the man as an individual and to the 
office he holds. It is also indicative of 
the outstanding performance of the 
Industry-Ordnance team in research, 
development, design, procurement, pro- 
duction, supply, and maintenance of 
superior Ordnance equipment. 

This equipment has helped to bring 
victory over our enemy in North Af- 
rica, the Mediterranean, and Europe. 
It is speedily bringing about the defeat 
of our enemy in the Pacific and in 
Asia. Little wonder that we have seized 
the opportunity of publishing on the 
front cover of this issue a portrait of 
the leader of the team. The drawing is 
by Thomas M. Heaton, well-known 
Washington portrait painter and was 
made especially for this issue. 

Here, too, is an appropriate place to 
call the roll of that long line of dis- 
tinguished engineers and administra- 
tors who have held office as Chiefs of 
Ordnance since the Department was es- 
tablished in 1812. Only sixteen men 
have been so honored. Decius Wads- 
worth started the line; officers of un- 
usual talent have continued it to this 
very hour. 

Great names have made the list pre- 


































eminent in engineering and industrial 
administration in time of peace no less 
than in war. Of these sixteen, nine have 
led the vast forces of American indus- 
try for armament production in time 
of war: Bomford and Talcott in the 
Mexican War, Ripley and Ramsay in 
the Civil War, Flagler in the Spanish- 
American War, Crozier and Williams 
in World War I, and Wesson and 
Campbell in World War II. All have 
had a marked effect on Industry-Ord- 
nance progress—each in his own way. 
Supplementing these are a galaxy of 
officers who served at various times as 
acting chief, assistant chief, and deputy. 

Each Chief of Ordnance inherited the 
progress and the esprit of all his prede- 
cessors, until today Lieutenant General 
Campbell directs the combined energies 
not only of a military organization of 
long and fruitful service but also of its 
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The Chief of Ordnance 


Three Stars for the Leader of the Industry-Ordnance Team 





industrial copartner of wide ingenuity 
and limitless power. 

The Industry-Ordnance job in each 
succeeding war has grown by leaps and 
bounds. In World War I it was gigan- 
tic; in World War II it is colossal (the 
very words are inadequate to convey 
the notion). In the present war there 
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1934-1938 
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have been great scientific and produc- 
tion-engineering feats; there have been 
unbelievable advances. There have been 
staggering costs. 

There have also been the mistakes 
and errors of judgment inherent in 
any enterprise so vast in scope, involv- 
ing so much power and so many people. 
But few of these are directly attribut- 
able to the Industry-Ordnance organi- 
zation. Notably in the computation of 
requirements and in personnel policies, 
the Government itself as to the former 
and the Army as to the latter have been 





seriously at fault. We have not had at 
the top enough men who understand 
Ordnance production. Their decisions, 
when transmitted to the responsible 
operators and to industry, have resulted 
in losses of time and money which 
more capable and better-trained person 
nel would have prevented. 

In this war the complaint could never 
be of an underproduction of weapons. 
Notwithstanding the fact that we have 
been and are armorer to the world, still 
there are no shortages. If anything we 
are in the long position, which is the 
better albeit costlier position to be in 
when modern war is the market. 


EN spite of inexorable handicaps- 

some excusable, some not—the Indus 
try-Ordnance team has accomplished 
miracles. With American scientists it 
has turned loose the powers of research 
in new and broader fields; with Amer- 
ican labor it has gotten production up 
and up; with American management 
it has harnessed the industrial strength 
of the Nation; with officers and non 
coms and GI Joes it has filled the 
depots and the pipelines of supply to 
outlogistic the experts. It has kept the 
guns firing, the bombs dropping, the 
tanks rolling. With anything less, Ger 
many would not now lie in defeat, nor 
would Japan be on the sure road to it. 
So much for the office. 

As for the first man wearing the 
insignia of a lieutenant general to fill 
that office, he is admired not alone be 
cause he knows how to design and 
produce ordnance. His strength is in 
knowing how to get big jobs done 
fast. His capacity for hard work is 
limitless. He asks no subordinate to 
do more than he demands of himself. 
He is a foe of red tape, a stern task 
master, firm friend, inspiring leader. 
The Industry-Ordnance performance in 
this war has been brought about against 
great odds—some of which were of the 
Army’s own creation. Too few at the 
top in our fighting services have an 
adequate conception of Ordnance costs 
in men, money, time, and heartache. 
General Campbell is one of the very 
few exceptions. Hand in hand with in 
dustry, he helped get ordnance pro 
duction up, costs down. Both the office 
and the man are worthy of the stars. 
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Ordnanee in the Seventh Army 





HE story of Seventh Army Ord- 
nance begins with the first success- 
ful European invasion when United 
States 
landing on the Mediterranean island 


forces made an amphibious 
of Sicily. The supply and maintenance 
of combat forces in this operation was 
planned in Africa by the Ordnance 
section of the Seventh Army, headed at 
that time by Col. T. H. Nixon, now 
Ordnance Officer of the U. S. Third 
Army. 

After the successful completion of 
the Sicilian campaign, planning for the 
invasion of southern France was started. 
For this work, Ordnance moved from 
Sicily to Africa. At Algiers and Oran, 
the master plans were made, and 
initial preparations were started for the 
supply and maintenance not only of 
the American forces but also all of the 
French forces scheduled to invade 
France in August 1944. For the final 
stage of invasion planning, the Seventh 
Army, including the Ordnance section, 
moved to Naples, Italy. 

It was in Oran that I joined the 
Seventh Army Ordnance from the 
United States IV Corps in April 1944. 
My first move, as chief of Seventh Army 
Ordnance, was to visit the Fifth Army 
in Italy, living with the forward Ord- 
nance group there and visiting the 
various Ordnance units in direct sup- 
port of combat troops. This helped to 
provide a background of Ordnance field 


General Smith is Ordnance Officer of the 
U. S. Seventh Army. 
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Brig. Gen. Edward W. Smith 


problems and solutions that proved 
valuable in planning future ordnance 
operations with the Seventh Army. 

All equipping and outfitting of the 
American invasion forces was done in 
Italy. For the invasion, divisions of the 
VI Corps were withdrawn from the 
Fifth Army in Italy shortly after the 
capture of Rome. The corresponding 
Ordnance units which supported these 
divisions through the Italian campaign 
followed them in the southern France 
operation. Additional units were at- 
tached from Africa, Corsica, and the 
United States. Ordnance preparations 
for the invasion included the water- 
proofing of 20,712 vehicles which was 
done in the outskirts of Naples. A total 
of more than 300 tanks and tank de- 
stroyers were waterproofed. 


A LARGE number of the French forces 
of the Seventh Army were veterans of 
the Italian campaign, known as the 
First French Expeditionary Corps, who 
began arriving in Italy in December 
1943. They had their organic ordnance 
units and one third-echelon ordnance 
battalion. The French forces had been 
completely equipped in Africa for the 
campaign there. After arrival in Italy, 
all efforts were made to equip and train 
additional French ordnance units for 
the independent supply and mainte- 
nance of the First French Army. 
Seventh Army Ordnance had to do 
considerable work in the final phases 
of invasion planning to prepare the 
French ordnance units for their task. 


Signal Corps 


Supply and Repair in the Invasion of Southern France 





On D-day in southern France, 
Ordnance technicians landed 
by glider to support the air- 
borne attack—probably the 
first air-borne landing of an 
Ordnance detachment in the 
history of the U.S. Army. 











On October 1, 1944, the French 
forces of the Seventh Army became the 
First French Army and were entirely 
separated from the Seventh Army. Up 
until that time all French ordnance 
troops and personnel were considered 
an integral part of the Seventh Army 
Ordnance Service. 

By July 1944, the final plans for the 
Ordnance support of the VI Corps and 
the II French Corps of the First 
French Army were completed, and on 
August 8th the assault convoy, includ- 
ing almost all the Seventh Army Ord- 
nance section, embarked at Naples and 
proceeded toward the French Riviera 
coast. 

An interesting feature of the assault 
plans was the assignment of an Ord- 
nance detachment from the 3rd Ord- 
nance Medium Maintenance Company 
to the U. S. air-borne forces scheduled 
to land at the rear of the German de- 
fenses on D-day. These men, about 
twenty-four skilled technicians, went 
through a brief period of glider train- 
ing and made a successful glider land- 
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‘ng during the air-borne attack, They 
brought tools and equipment with 
them, including jeeps and certain care- 
fully selected spare parts for the im- 
mediate support of the air-borne 
forces. When the allied armies made 
contact with the air-borne troops, the 
Ordnance detachment rejoined its unit, 
sustaining no casualties throughout the 
entire operation. This, to my knowl- 
edge, was the first air-borne landing of 
an Ordnance detachment in the history 
of the United States Army. 


@RDNANCE companies supporting 
divisions made landings immediately 
after the first infantry wave at H plus 
six hours. Their equipment was landed 
shortly after that from LST’s, and 
work was begun on the repair of dam- 
aged material by H plus ten hours. 
Among the Ordnance units attached 
to the ard U.S. Infantry Division land- 
ing on D-day, August 15, 1944, was the 
14th Ordnance Medium Maintenance 
Company, which left the United States 
in March 1942 for Ireland, where it 
trained for the North African invasion 
and landed at Oran on November 11th 
of the same year. It went through the 
entire Tunisian and Italian campaigns, 
including four months at Anzio beach- 
head, and supported the 3rd Division 
in France. 

The 45th Ordnance Battalion, which 
supported the VI Corps in France, was 
with it through the 4 bitter months at 
Anzio and suffered almost 200 casual- 
ties, including the battalion commander 
who was shot in the chest by a Ger- 
man machine pistol at a distance of 50 
feet. Ordnance units are not supposed 
to be front-line troops, but their close 
support of the fighting forces fre- 
quently exposes them to artillery fire, 
bombing, strafing, and even small-arms 
fire. 

The Seventh Army Ordnance Section 
came in on the D-day assault convoy, 
but did not actually land until D plus 
one. They organized and took over 
their normal activities by D plus three. 
Meanwhile, Ordnance officers attached 
to each combat command as observers 
and advisers, made the initial landings 
on the heels of the infantrymen. 

In the initial phase of the operation, 
all supplies and ammunition were 
landed across the Riviera beaches from 
LST’s and by the rugged amphibious 
trucks known as “DUKW’s.” Over 
60,000 tons of ammunition, and 4,000 
tons of other ordnance matériel were 
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unloaded in this manner prior to the 
opening of the ports of Marseilles and 
Toulon in late September. Because of 
the small capacity of the badly damaged 
port of Marseilles, the beaches con- 
tinued to be used in off-loading cargo 
until October roth. 

The loss and damage of ordnance 
matériel during the initial assault were 
surprisingly low. In fact, the first two 
or three weeks of the campaign and 
the advance across southern and central 
France did not present a difficult main- 
tenance problem at all. Supply, how- 
ever, was another matter. All available 
vehicles were brought together to help 
transport ammunition and fuel in an 
attempt to keep up with the rapid ad- 
vance of the combat forces. Railroads 
were inoperative because of the bridges 
demolished by the Germans in their re- 
treat, and trucks were used exclusively 
in the lines of supply. 

Acute shortages in general-purpose 
vehicles (Seventh Army alone was 
more than 1,000 jeeps short for the 
invasion operation) made it necessary 
to use every available means of motor 
transportation. All excess civilian ve- 
hicles available were requisitioned, but 
these were few, and maintenance was 
a great problem as many had not been 
used for two or more years. A number 
of captured German vehicles were re- 
paired and put to use, often by salvag- 
ing parts from two or three others to 
make a single usable one. 

One of the biggest Ordnance prob- 
lems encountered in the early stages 
of the campaign in southern France 
was the disposition of the immense 
amounts of captured enemy matériel. 
Following the battle of Montelimar, the 
3rd Division reported 
the capture of more than 
3,000 vehicles, “mostly 
damaged,” and more 
than 1,000 horses, “most- 
ly dead,” which had been 
used to pull vehicles and 
artillery pieces. These 
horses, being very dead after several 
days and with insufficient facilities 
available to bury them, made work on 
the damaged vehicles increasingly un- 
pleasant. 

The Germans were very efficient in 
destroying or damaging their equip- 
ment before surrender, and only a 
small percentage of the captured enemy 
matériel could be used at all. A con- 
siderable number of German artillery 
pieces were captured, and almost all 





were minus sighting equipment and 
breechblocks. 

With the advent of the rainy season 
in September 1944, the Ordnance prob- 
lem became more difficult. By October, 
fields were merely seas of mud, and it 
became necessary to find cover and 
hard-surfaced areas for maintenance 
units to accomplish any work at all. 
This often meant locating at a distance 
from the unit to be supported. Equip 
ment, especially motor vehicles that 
were veterans of two or three previous 
campaigns, began to wear out. The 
supply of engines, front and rear ends, 
and spare parts was insufficient to meet 
the demands. A lot of improvisation 
and actual manufacture had to be done. 

Fourth-echelon shops were set up as 
far forward as possible depending upon 
the space available. Each wrecked piece 
of Ordnance not repairable as such was 
salvaged to rebuild new units. In the 
course of 4 months, more than 1,000 
engines were completely rebuilt. 

In the fall of 1944, ammunition and 
general ordnance matériel supply be- 
came very acute, partly because of the 
transportation problem and partly be- 
cause of lack of supply from the United 
States due to manufacturing difficul- 
ties. All ammunition was strictly al 
located, and rationing of almost all 
major ordnance items, from rifles to 
tanks, went into effect. Requisitions 
from combat units were carefully 
screened and priorities established. 


THE railroads, even when they were 
put into operation, were not capable 
of transporting the load required by 
the swift advance of our forces. The 
Seventh Army Ordnance Section mo- 
bilized all vehicles not in use and 
formed special convoys (“The Flaming 
Bomb Express”) which were driven by 
Ordnance personnel to Marseilles to 
get the critical supplies. 

Everything from jeeps to the gigantic 
40-ton tank transporters took part in 
this emergency supply line, and it be- 
came one of the outstanding jobs done 
by Ordnance in the campaign in 
southern France. 

Seventh Army Ordnance, in the space 
of several years and three major cam 
paigns, has done the utmost to render 
Ordnance service to the fighting men 
of the front lines when they needed it 
most, and it is their proud boast that 
they have never, in this long and im 
pressive record of service, let their com 
bat buddies down. 
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HE need was great. The lesson of 
the Reputse and the Prince oF 
WaAL-Es was appalling in its implications. 
These formidable warships of the Brit- 
ish Navy lay on the bottom off Malaya. 
Attacked by Japanese torpedo planes 
and dive bombers, swarming in at all 
speeds from all directions and at all alti- 
tudes, they had proved unable to defend 
themselves. If these mighty war vessels 
could not withstand air attack, what 
for the remainder of the allied 


navies? 


then 


The history of armament is almost 
always a recital of development of spe- 
cific many years and 
through one or more wars. The United 
States Army’s prized new 155-mm. 


weapons over 


howitzer Mr is an example of this fa- 
miliar progression. It is a great gun, 
but it did not come into being all at 
once, as Brig. Gen. G. M. Wells took 
pains to point out in his article in the 
March-April 1945 issue of Army Orp- 
NANCE, 
But now the time had arrived 


The Navy’s Gyro Gun Sight 


A Newly Disclosed Instrument for Antiaireraft Guns 


Thomas A. Morgan 


M.I.T. and Sperry with its problem. 
Guns simply couldn't be swung fast 
enough or aimed accurately enough to 
meet an air attack in force. Dr. C. 
Stark Draper, the Institute’s authority 
on gyroscopes, was called in and was 
told that a new antiaircraft gunsight 
would have to be created. It would have 
to be capable of quantity production. It 
would have to be simple to operate; it 
must control the gun unremittingly and 
compute continuously and automati 
cally all such factors as the speed and 
range of the target and the amount of 
lead or lag for which gunners previ 
ously had had to make lightning cal- 
culations. 


DDR. DRAPER calmly tackled the prob 
lem. He spent the summer of 1940 lay- 
ing down the mathematical conditions 
that such a sight would have to meet. 
When he submitted his requirements 
to Sperry in September of that year, it 
seemed impossible to meet them me- 





ie 


Important ordnance develop. 

ments are usually the result of 

years of painstaking research, | 
Yet the Navy needed an en. 
tirely new gun sight—already 
near perfection and ready ee 
battle-front use—at once. The 
Industry-Ordnance team did 
the impossible—and on time! 








As will be related in a little more 
detail further on, these problems were 
solved, and the Sperry-M.1.T. Mark 1 
gyroscopic naval gunsight came into 
being. A small lot of preproduction 
models were built by Dr. Draper's in. 
strument laboratory in_ collaboration 
with Sperry engineers. These were de. 
livered in the fall and winter of 1941 
and immediately sent to combat and 

test areas. Their successful per- 





for something new in ordnance 
procedure. It was pressingly nec- 
essary to conceive a new weapon 
in its entirety and to create it 
whole, already near perfection, 
and ready for battle-front use. 
This was really something to 
dream up and to dream up in a 
hurry. One’s mind withdraws 
from contemplating how much 
depended upon it. But United 
States Naval Ordnance officers 
had foreseen the need for a radi- 
cally new gunsight even before 
the lesson of the Prince or WALEs 
and ReEputse. 

For several years the Sperry 
Gyroscope Company and _ the 
Massachusetts Institute of Tech- 





PRESENT POSITION —— 


formance there quickly influenced 
weighty decisions. These trials re- 


— pom al sulted in an immediate demand 

| wee ince! for large production quantities. 

eee caadi - yin ail 3y the middle of 1942, with the 
~~ Z a help of scores of subcontractors 

LEAD ANGLE ¥ r called in to assist with the manu- 


LINE OF FIRE 


facture of components, produc- 
tion quantities of the Mark 1 
were rolling from the factory. 
The engineering and _ produc. 
tion problems posed by Dr. Dra- 
per’s studies seemed at first al- 
most insurmountable. The sight 


ill required gyroscopes mounted in 


gimbals which had to be friction- 
less and yet rugged enough to 
withstand the shock of gunfire. 

It was necessary to develop in 








nology had been studying the de- 
velopment of a “rate” gyroscope. 
This was a bit of calculated good for- 
tune and the only place where “chance” 
entered into the invention of the an- 
swer to the menace that threatened to 
make impotent every ship afloat. 

The United States Navy came to 


Mr. Morgan is president of the Sperry Corpo- 
ration and a national director of the Army Ord- 


nance Association. 
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Basic fire-control problem solved by the Navy sight. 


chanically with any devices then known. 

Among other things, they called for 
a gyroscope mounting that would be 
both frictionless and rugged; for springs 
held to an accuracy one-twentieth the 
thickness of a human hair; and for a 
thermostat accurate within one d 
from 20 below zero Fahrenheit to 180 


egree 


above. 


production quantities a special 
high-strength, laboratory-con- 
trolled beryllium-copper for precision 
computing springs which are the heart 
of the instrument. These springs—flat 
leaves only six-thousandths of an inch 
thick—had to be straight and flat toa 
tolerance of one ten-thousandth of an 
inch. At first, over ninety per cent of 
the springs made were not usable. 

The gyroscopes used in computing 
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of the target were 


angular rates 


the arf 
spun by air, since 
, ready means Of C | . . 
“gyro rotors be provided for cali- 
"" , . . 
The shipboard use of the equip- 


it was required that 
ontrolling the speed 


of the 
bration. 
ment dictated a closed air system to pre- 
vent entrance of sea air into the delicate 
parts of the sight, and hence a new type 
of air pump was require d. Many optical 


‘astruments suffer from condensation of 


moisture on inner g 
new sight was pro\ ided with an hermet 
5 


lass surfaces, so the 


ically sealed air system, including there- 
in special driers to remove all traces of 
/ s» prevent clouding. 

. -ply had to be absolutely 
free from oil vapor also, so the new 
pump was of the diaphragm type, sep- 
grating air passages from all moving 
parts. All lubricants used throughout the 
sight had to be especially chosen for free- 
dom from evaporation and for long life, 
since the sight is sealed at the factory. 


AN optical system inside the sight, en- 
closed in a watertight case, projects the 
image of a lighted reticle to the gun- 
ner's eye. This soft circle of light ap- 
pears as though it were suspended’ in 
the sky when the gunner looks through 


him to move the sight by convenient 
handles so that the lighted reticle is con- 
tinuously superimposed on the moving 
target in order for the sight to compute 
where the target will be when the pro- 
jectiles have completed their flight and 
arrive at the target. By thus tracking 
the target, the gunner offsets the aim 
of the gun to compensate for target mo- 
tion during the time of projectile flight 
and allows for fall due to gravity. The 
effect of roll and pitch of the ship does 
not enter the problem, since the gunner 
is continuously holding the gunsight 
and gun along the line of sight to the 
target. 

After a year of manufacturing ex 
perience on the gunsight, the Navy in- 
dicated that increased quantities would 
be needed. Coupled with this was a 
serious shortage in critical materials, 
especially aluminum of which the main 
instrument case was made. Experience 
gained in first production had shown 
where economies in assembly time and 
parts manufacture could be effected. 
These factors dictated a redesign of the 
sight. Only the computing gyroscope 
remained unchanged while the optical 
parts, indicating system, and housings 
were altered. 

The aluminum cast case was replaced 
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The gyro gun sight in use on a 20-mm. antiaircraft Navy gun. 


by a stamped sheet steel lower pan as- 
sembly into which the instrument chas- 
sis is mounted as a unit. The case is 
then closed by a plastic cover sealed to 
the pan with a watertight gasket. The 
material selected for the cover required 
the highest impact strength available, 
to resist the muzzle blast from nearby 
guns. The size and shape required con- 
struction of the largest and most com- 
plicated molds of their type ever made, 
and final dimensions on the molding 
had to be accurate to five-thousandths 
of an inch, usually considered imprac- 
tical in parts of this size. 

The redesigned model was put into 
production without impairing deliveries 
of the older type, and the production 
rate was stepped up above previous ac- 
complishments. 

From the beginning and throughout 
the later high-production period, the 
Crosley Corporation of Cincinnati, Ohio, 
produced all the air pumps, which they 
had developed for this application, and 
a large part of the Mark 14 gyro gun- 
sight production. Similarly, the gyros 
used in the gun sights at Crosley were 
manufactured by the Doelcam Machine 
Company of Newton, Mass., and U.S. 
Time Corporation of Waterbury, Conn. 

A large staff of Sperry field-service 
engineers had to be trained in the the- 
ory of operation and details of construc- 
tion of the new equipment and then 
sent all over the world to pass along 
their knowledge to naval technicians at 
fleet outposts. The Navy organized a 
vast program of gunner training to fa- 
miliarize its men with the use and 
care of the new instruments to enable 
them to take full advantage of the im- 


proved accuracy it made available. 

This task was made easier because, 
by automatically computing all impor- 
tant variables in the short-range fire 
control problem and continuously feed 
ing problem solutions to the gun itself, 
the new sight broadens the mental pow 
ers of the gunner, frees him from tasks 
requiring judgment, and enables him 
to devote his entire attention to accu 
rate “tracking” of the enemy aircraft. 
This automaticity facilitates the train- 
ing of operating personnel. 


FIRST use of the new sight was made 
on the Navy’s rapid-firing 20-mm. guns, 
but it was soon seen that improvement 
could be made by use of the sight on 
larger caliber machine guns also, For 
this purpose, the Mark 51 gun director 
was developed for control of the 40-mm. 
guns. This permitted the remote con- 
trol of individual mounts of guns used 
against aircraft. The Mark 51 director, 
used with the Mark 14 sight, serves to 
transmit the computed data from the 
gun sight to the guns. Jt provides a sta 
tion for the operator, away from the 
blast, vibration, and smoke of the guns, 
where he can draw a calm and undis 
turbed bead on an approaching enemy. 

That is the story to date of the Mark 
14 gyro gun sight which the Navy only 
recently permitted us to mention, al 
though to me and my associates in the 
Sperry Gyroscope Company at Great 
Neck, N. Y.; Ford Instrument Com- 
pany, Long Island Citv, N. Y.; and 
Vickers, Inc., in Detroit, Mich., there 
has been no more exciting part for us 
in the war than the development of that 


sight. We wish the Navy good hunting! 
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MONG the many problems fac- 
industry today is that of 
returning great numbers of men and 
women—both able-bodied and dis- 
abled—to the jobs they left behind 
them when they swallowed the lumps 
in their throats and waved good-by to 
loved ones, homes, and civilian ways 
of life. 

The Selective Training and Service 
Act provides for the reinstatement of 
regular employees on military leave to 
their former position, or a position of 
like seniority, status, and pay, with 
qualifying provisions. , 

For some time the Caterpillar Trac- 
tor Company has had a workable plan 
in operation for both groups of return- 
ing war veterans. It is based on two 
facts and a theory. First, there is the 
company’s long experience in returning 
its own employees to work following 
industrial accidents. Secondly, there is 
the experience gained during the pres- 
ent war, when a sizeable source of man 
power was uncovered in those who 
had been handicapped from birth or 
by accident elsewhere—persons who 
were deaf, dumb, blind, or who had 
suffered the loss of limbs, or who had 
deformities. Finally, our planning 1s 
based on the theory that these return- 
ing men and women will be primarily 
interested in jobs rather than fanfare 
and hero worship. 

We began an extensive survey of 
which returning veterans 
might serve. All our groups codperated 
—personnel, medical, safety, training, 
and supervision. Types of possible jobs 
were then tabulated. Interviews with 
handicapped applicants were carefully 
and sympathetically made. The appli- 
cant’s talents and abilities were an- 
alyzed, and he was placed on work 
where his disability was no handicap 
to his job. 

Production, safety, and absentee rec- 
ords of this group are above average. 
The handicapped person is given only 
that training given other employees. 
He is shown no special favors, is con- 
sidered a normal individual, and paid 


v 
ing 


jobs on 





Mr. Neumiller is president of the Cater- 
pillar Tractor Company, Peoria, Ill. 


Industry and the Veteran 


A Comprehensive Plan for Rehiring Returned Soldiers 


L. B. Neumiller 


the same rates as others. Thus the 
handicapped employee does not feel 
that he is accepting charity, and re- 
sponds as might be expected. His 
treatment following the war will be 
exactly the same as that accorded other 
employees. 


THROUGH a complete medical ex- 
amination the veteran is properly 
placed in one of the following major 
groups: 

Group 1: Any type of factory or 
office work. The employee will be 
offered his former or a comparable 
position. He may be offered a higher 
position if he has gained new or addi- 
tional skills or if it is determined by 
previous work experience that he was 
qualified for promotion at the time of 
his entry into military service. 

Group 2: Specified types of work 
only. The employee will be offered his 
former or a comparable position if 
medical classification permits. If it does 
not, he will be offered other suitable 
employment. 

Group 3: Because of temporary or 
permanent disability he may not be 
given an immediate assignment. He 
will be encouraged to prepare himself 
for possible future employment and 
will be told of the training and medical 
restoration programs provided by va- 
rious agencies. He may be granted a 
leave of absence not to exceed one year 
but which may be extended for an ad- 
ditional period by the medical director. 

The Selective Training and Service 
Act offers safeguards for the service 
man or woman. There are, of course, 
certain provisions. The 
would have to present a certificate of 
satisfactory completion of service in 
that branch of the armed forces in 
which he served. The employee would 
still have to qualify to perform the 
duties of his former position. The em- 
ployer’s circumstances would not have 
changed so as to make it impossible to 
reinstate the employee, and, finally, 
the employee would have to make ap- 
plication for reinstatement within a 
given period (now ninety days) of the 
termination of his or her military 


employee 


service. 









Some veterans may wish to transfe, 
to some other job, comparable to the 
old one. That will be done if it cap be 
done, if the veteran is entitled to it, 
and if an opening exists. It is conceiy. 
able that providing the sort of employ. 
ment to which the veteran is entitled 
will require the regrading or releasing 
of other employees, some of whom are 
necessarily on temporary status, 

Some veterans may not wish to re. 
turn to work immediately. In such 
cases the personnel director may grant 
leaves of absence for periods up to six 
months in length. If the veteran does 
not ask for an extension of leave or 
return to work at the end of his leave. 
it will be assumed that he does not 
wish to return, and he will be dropped 
from the rolls. 

Some may not be able to request 
reinstatement in person, in which case 
they may do so by letter. 


HHERE is a step-by-step process we 
have adopted for the returning veteran: 

1. Personnel division: Interview by 
veteran interviewer; statement of mili- 
tary experience filled out. 

2. Medical division: Complete physi- 
cal examination. 

3. Veteran interviewer: Definite job 
offer and assignment. 

4. Insurance division: Previous in- 
surance reinstated. 

5. Safety division: Safety equipment 
provided. 

6. Training department: Veteran 
may enter one of regular training 
programs or one especially provided 
through medical-training codperation. 

7. Job placement: Supervisor in- 
formed of pertinent facts; enter regular 
training program or go directly to job. 

8. Follow-up: Complete records kept 
on all veterans; progress reports made 
at regular intervals; veteran is free to 
confer with counselor or doctor. 

It is common sense and individual 
attention which will make such a plan 
a success. If every employer approaches 
the task earnestly and with confidence, 
the solution will be ready before the 
problem exists and the job will be han- 
dled on a community level, not as a 


national problem. 
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The 4.2-ineh Mortar 


How the Chemical Warfare Service De- 
veloped a Powerful Offensive Weapon 


Brig. Gen. A. M. Prentiss 


NE of the most scientifically in- 
teresting and tactically effective 
weapons used in the current war is the 
American 4.2-inch chemical mortar. 
This mortar is the modern counterpart 
of the 4-inch Stokes trench mortar of 
World War I from which it was devel- 
oped during the intervening years in an 
effort to meet the peculiar requirements 
of chemical combat in mobile warfare. 
The original 4-inch Stokes mortar 
was devised late in 1915 by the British 
Army in response to a demand for a 
light portable weapon that could be 
used from defiladed positions, such as 
front-line trenches, for rapidly placing 
high concentrations of chemicals on 
enemy front-line troops protected by 
trenches and natural cover. This mor- 
tar was a smoothbore, muzzle-loading 
piece consisting essentially of a barrel, 
a bipod, and a base plate. 
After the fuze and propellant were 





General Prentiss is commanding general of 
the Pine Bluff Arsenal, Ark. 
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attached to the shell, the round was 
fired by merely feeding it into the muz- 
zle of the mortar whence it slid down 
the barrel by gravity until the cartridge 
cap struck the firing pin at the base end 
of the barrel. Upon contact with the fir- 
ing pin, the cartridge exploded, setting 
off the main propellent charge, and the 
shell was projected from the mortar 
with a velocity varying from about 200 
to 450 feet a second (Fig. 1). 

The 4-inch Stokes mortar shell, filled 
and ready to fire, weighed approxi- 
mately 25 pounds, of which from 6.3 
to 9.5 pounds were chemical filling, de- 
pending upon the chemical agent used. 
The maximum rate of fire was 20 
rounds a minute, and the range of the 
shell varied from & minimum of 200 
yards to a maximum of 1,000 yards. 

Since all World War I mortar shells 
tumbled in flight, it was obvious that 
the first step toward increasing the 
range of mortars was to find some 
means of stabilizing the shell so that 
it would fly true and not tumble in 


of attaining this result. These were: 
(1) To streamline the shell and attach 
fins to its base so that it would fly head 
on like an aircraft bomb; or (2) To 
rotate the shell in flight like an artillery 
projectile so that the gyroscopic force 
of rotation would keep the shell true in 
flight. 


THE first method had the advantage 
of simplicity in that the mortar could 
remain a smoothbore, muzzle-loading 
piece, and the shell required no rotat 
ing band or other movable parts. On 
the other hand, there was the serious 
disadvantage that the capacity of the 
shell had to be considerably reduced by 
the tapered shape involved in its stream 
lining and shortening to allow for at- 
tachment of fins. 

The second method had the great ad- 
vantage of maintaining high capacity 
of shell but also the disadvantage of 
rifling the mortar barrel and providing 
the shell with a rotating device. 

There was also further difficulty in 
retaining the rapid fire of the old 
smoothbore, muzzle-loading mortar, for 
with breech-loading, only a fraction of 
the high rate of fire of muzzle-loading 
pieces could be attained so that the net 
result was a tremendous decrease in the 
fire capacity of the piece for short bursts 
of intensive fire. 

At the same time, to reduce the ca 
pacity of the shell to a fraction of its 
former size would have been equally 
fatal to the effective establishment of 
heavy concentrations of nonpersistent 
chemicals, so that some means had to 
be found whereby the rotating-shell 
principle could be combined with muz 
zle-loading rapid fire. This was a most 
difficult problem and was finally solved 
by the Chemical Warfare Service in the 
following most ingenious manner. 

The shell was fitted at its base end 
with an expansible cup-shaped soft 
metal disk, the outside diameter of 
which was slightly less than the inter- 
nal diameter of the mortar barrel (4.2 
inches) measured between rifling ribs. 
The expansible disk was engaged on 
its concave side by a telescoping steel 
disk which was wedged into the ex 
pansible disk by the force of the pro- 
pellent charge while the shell was being 
ejected from the barrel. By this scheme 
the shell could be fed into the muzzle 
end of the mortar and slide down the 
barrel free of the rifling ribs, just as 
in the smoothbore mortar. When the 
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flight. There were two general methods 


































































Average 
Weight of Maximum Weight | Weight of | Efficiency 
Mortar Caliber Mortar | Maximum Rate of of Shell, Shell of Chemica] 
Complete*} Range Fire Filled** | Filling** Shell Efficiency 
(pounds) (yards) |(Rds. per min.)} (pounds) | (pounds) | (per cent) lof Mortar} 
- Le 
American 
Infantry 81-mm. 136 3,281 20 7.8 1.0 15.4 48 
Mortar 
or 
American 
Chemical 4.2-in. 294 4,400 20 25 8.5 34 254 
Mortar (106.7-mm.) 
German 
Chemical 105-mm. 231 3,300 20 16 3.75 23.4 171 
Mortar 
(Model 35) 
Japanese 
Chemical 100-mm. 350 4,150 15 22 4.4 20 78 
Mortar 
* Exclusive of accessories, spare parts, and tools. 
** Based on high-explosive filling which is a close average of various chemical fillings. 
+ Based on following formula: 
p—Exwxk where E = Chemical efficiency of mortar. -/' — Maximum rate of fire in rounds per 
M minute. W = Weight of shell filling (HE) in pounds. R= Maximum range of 
mortar in thousands of yards. M= Weight of complete mortar in pounds. 








Table 1. Comparative performance characteristics of American, German, and Japanese mortars. 


shell struck the firing pin at the base 
of the barrel and the propellent charge 
was set off, the powder gases, acting on 
the steel base disk of the shell, ex- 
panded the expansible disk and forced 
it to engage the rifling of the barrel and 


a . soll ‘i — 
Fig. 1. Firing the Stokes mortar shell. 
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thus impart rotation to the shell just as 
in a breech-loading piece (Fig. 3). 

This ingenious method of stabilizing 
the flight of the shell permitted the 
mortar to retain its same high rate of 
fire (twenty rounds a minute) and the 
shell to retain its previous high capacity 
for chemical contents, with true flight 
on its trajectory, like an artillery shell. 
The stabilizing of the shell in flight 
and improvement in the propellent 
powder increased the range of the mor- 
tar from about 1,000 yards to a range 
of 4,400 yards without materially in- 
creasing its previous weight and mo- 
bility (Fig. 2). An additional great ad- 
vantage of rotating the shell in flight 
was the marked increase in the accu- 
racy of fire. 

The next step in the development of 
the 4.2-inch chemical mortar was the 
modification of the base plate so that it 
could be emplaced on the surface of the 
ground and thereby obviate the neces- 
sity for digging trenches for emplacing 
the mortar (Fig. 2). This not only 
greatly reduced the work of setting up 
mortars in firing position, but, what 
was far more important, the time re- 
quired for this operation was cut down 
from a half-hour to about five minutes. 

Since the 4.2-inch mortar has a rifled 





barrel, it develops a counterrotational 
twist during the firing of the shell, ne- 
cessitating that the barrel be positively 
attached to the base plate in such a way 
as to absorb this reaction. This was ef- 
fected by a simple fork key and slot 
attachment in the socket of the base 
plate, so that by pulling the key out 
the barrel can be readily detached from 
the base plate. 


THE next problem which had to be 


solved was to find a means of prevent- 
ing the mortar barrel from changing its 
angle of elevation from repeated thrusts 
of the barrel against the base plate 
when firing a series of shells. 

This difficulty was finally solved by 
the rather simple expedient of anchor- 
ing the standard to the base plate of 
the mortar by two detachable tie rods, 
so that the horizontal thrust against the 
base plate is transmitted equally to the 
standard and any backward movement 
of the base plate, as each shot is fired, 
is accompanied by an equal movement 
of the standard. 

A further improvement in the de- 
velopment of the mortar consisted in 
converting the bipod of the 4-inch 
Stokes mortar to a T-shaped standard 
in which the elevating screw telescopes 
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‘9 a tubular arm made integral with 

the base of the standard. This not only 

eliminated the spreading of the legs of 

the bipod but gave greater bearing area 
for the standard and had the turther 
advantage of protecting the elevating 
screw from dirt and accidental blows 
hich might tend to bend it. 

The last step in the evolution of the 
chemical mortar was providing an elas- 
tic spring connection between the bar- 
rel and standard to reduce the shock of 
recoil on the standard. 

The net result of all these changes 
was to increase the aggregate weight 
of the mortar, complete with its vari- 
ous elements, tools, and spare parts, 
from 279 pounds to 331 pounds. This 
increase in weight necessarily tended 
to decrease the mobility of the mortar 
when accompanying infantry over 
rough terrain, and hence it was neces- 
sary to develop some method of trans- 

porting it under battlefield conditions 
by some means other than man-power 
portage. 

After considerable experimentation, 
this problem was finally solved by the 
development of light 2-wheeled carts 
in which the complete mortar is trans- 
ported as a unit. Ten rounds of ammu- 
nition are transported as another unit 
of approximately equal weight. These 
carts are similar to those employed for 
heavy machine guns and consist of a 
light steel frame mounted on two pneu- 


matic-tired wheels. 
The 4.2-inch chemical mortar shell 


now in use has the same weight (ap- 
proximately 25 pounds) as the old 
Stokes mortar shell and holds sub- 
stantially the same amount of chemical 
filling which carries from 7.0 to 8.5 
pounds, depending upon the type of 
filling used. Owing to its high cubic 
capacity, the 4.2-inch shell has been 
found to be extraordinarily effective as 
a high-explosive projectile, and, since 
gas has not been employed by our 
armed forces in this war, a large pro- 
portion of these shells are filled with 
high explosive. 


THE most useful chemical filling for 
4.2-inch mortar shell used to date is 
white phosphorus which has a dual 
tactical effect: (1) obscuration by means 
of the dense white smoke generated 
and (2) an incendiary effect from the 
burning particles of phosphorus. Ob- 
scuring smoke from chemical mortar 
shell has a large variety of tactical uses, 
such as blinding enemy troops occupy- 
ing the position being attacked. 

The incendiary eflect of phosphorus 
is most useful against personnel, such 
as enemy infantry and machine-gun 
crews. Chemical-mortar phosphorus 
shell are also an effective incendiary 
agent when used against dry material. 

The relative firepower, mobility, and 
efficiency of the 4.2-inch mortar can 
best be appreciated by a direct com- 
parison of its principal features and 
performance characteristics with those 
of the American 81-mm. infantry mor- 
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Fig. 2. Comparative ranges of the 4-inch Stokes and the 4.2-inch chemical mortars. 








means 


Fig. 3. Firing the rifled mortar shell. 


tar, the 105-mm. German chemical mor- 
tar, and the 100-mm. Japanese chemical 
mortar. Table I shows these data. The 
formula shown in Table I, on which 
the comparison of the several mortars 
is based, is predicated upon three prin- 
cipal considerations: (1) Chemical- 
delivering capacity, which is a direct 
product of maximum rate of fire and 
shell capacity; (2) Maximum range of 
mortar; and (3) Mobility, which is 
generally inversely proportional to the 
weight of mortar. 

From the tabulation it will be noted 
that the American 4.2-inch chemical 
mortar is nearly 50 per cent more efh- 
cient, as a chemical warfare weapon, 
than the 105-mm. German chemical 
mortar and over 300 per cent more 
eficient than the 100-mm. Japanese 
chemical mortar. It will be further 
noted that our 4.2-inch mortar is over 
five times more efficient, as a chemical 
warfare weapon, than our 81-mm. in- 
fantry mortar. 

Owing to its unique combination of 
range, mobility, simplicity of construc- 
tion and operation, rapidity of fire, and 
high capacity of shell, the success of 
the 4.2-inch chemical mortar in all our 
theaters of operation has been phenom- 
enal. Indeed, it has been rated by our 
high commanders in the field as one 
of the half-dozen most conspicuously 
effective weapons used by our armies 
in this war, 
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Among the Ordnance officers who attended the Paris meeting were (left to right): Col. N. M. Lynde, Fifteenth Army; Col. W. I. Wilson, 6th 
Army Group; Colonel Le Troadec, First French Army; Col. T vi i 


J. B. Medaris, First Army; Col. 





. H. Nixon, Third Army; Maj. Gen. H. B. 


Sayler, Chief Ordnance Officer, European Theater of Operations; Brig. Gen. Selby H. Frank, Deputy Chief Ordnance Officer, ETO; Brig. Gen. 
H. A. Niseley, 12th Army Group; Brig. Gen. E. W. Smith, Seventh Army; Col. G. S. Kennedy, representing Col. W. W. Warner (insert), Ninth Army, 


Planned Victory 


Top Ordnance Officers Confer in the European Theater 


IGH-RANKING Ordnance off- 

cers set the keynote for the In- 
dusty-Ordnance réle for the Allied oper- 
ations across the Rhine—and for the 
future. They met in a secret conference 
in Paris recently in the first general 
meeting of top Ordnance officers since 
the historic jump-off to the Continent 
in June 1944. From every fighting, sup- 
ply, and production base in the Euro- 
pean Theater of Operations came the 
officers. No punches were barred. 
Openly and frankly they discussed their 
problems, their successes and failures 
and laid the groundwork for the im- 
conceded well-done 





provement of a 
Ordnance job. 
The meeting, which was opened by 
Maj. Gen. Henry B. Sayler, Chief Ord- 
nance Officer of the European Theater 
of Operations, was conducted by his 
recently appointed chief deputy, Brig. 
Gen. Selby H. Frank. Also attending 
the conference were French officers 
from the French First Army to discuss 
their part in the Ordnance picture. 
Among the problems discussed were 
ammunition supply, the deployment of 
American forces to other theaters of 
operations following the collapse of 
Germany, the production and assem- 
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bling of matériel in French factories, 
and the salvaging of both American 
and enemy equipment. Of more im- 
mediate concern was the task of servic- 
ing and supplying fighting units, just 
then poised for the historic break- 
through that was to take our troops 
helter-skelter over huge portions of the 
German Reich on the other side of the 
Rhine. The officers, who came from 
armies, army groups, and base sections 
as far off as southern France and the 
United Kingdom, were also given the 
latest story on the new weapons de- 
signed to blast the enemy out of Ger- 
many. 

During the meeting, high praise was 
given Ordnance equipment by Colonel 
Le Troadec, Ordnance Officer of the 
French First Army. “I would like to 
give a word of praise for the American 
ordnance that has been given to me for 
our brave soldiers,” the Colonel said. 
“In their hands, your guns, tanks, and 
trucks are helping to push back our 
common enemy. American weapons are 
very accurate and easy to handle. It has 
been quite an experience working side 
by side with American Ordnance ofh- 
cers and men. We have been constantly 
together. We have been pulling to- 





gether. It is this splendid coéperation 
that is beating the Germans.” 

Maj. Gen. Levin H. Campbell, Jr., 
U.S. Army Chief of Ordnance, was 
paid tribute for his leadership in the 
job that has given the American soldier 
the most powerful and most devastat- 
ing firepower in the history of warfare. 

Among the Ordnance officers attend- 
ing the conference, in addition to Gen- 
eral Sayler, General Frank, and Colonel 
Le Troadec, were: Brig. Gen. H. A. 
Niseley, 12th Army Group; Brig. Gen. 
E. W. Smith, Seventh Army; Col. 

S. Kennedy, who represented 
Col. W. W. Warner of the Ninth 
Army; Col. W. I. Wilson, 6th Army 
Group; Col. T. H. Nixon, Third Army; 
Col. J. B. Medaris, First Army; Col. 
D. C. Cabell, Continental Advance Sec- 
tion; Col. S. McIlwain, Advance Sec- 
tion; Col. Mark M. Serrem, Delta Base 
Section; Col. B. S. Mesick, SHAEF; 
Col. W. K. Ghormley, Channel Base 
Section; Col. Nelson M. Lynde, Fif- 
teenth Army; Col. J. Horridge, Seine 
Base Section; Col. T. H. Donahue, 
United Kingdom Base Section; Lieut. 
Col. A. V. Harrington, Burgundy Dis- 
trict; and Lieut. Col. Goodwin, Oise 
Base Section. 
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Power of the Bazooka 


Importance of the Hollow-Head Charge in Modern Warfare 


HE whole world—except our 

enemies—seems to have missed 
one of the real secrets of rocket war- 
fare. For the power of the bazooka is 
not alone in the rocket itself but in the 
hollow-head projectile which the rocket 
carries. On the two pages following 
are published schematic drawings which 
show this feature of rocket warfare for 
the first time in Army Orpnance. The 
drawings, prepared especially for this 
journal, are the work of R. W. Myers, 
of the Ordnance Research and Develop- 
ment Service. 

In the hollow-head charge you have 
the essence of the terrific striking 
power of the bazooka. The mystery of 
the bazooka is not alone in the fact 
that it is a rocket and rocket launcher 
but in that the ingenious design of the 
projectile enables it to penetrate thickest 
armor with relatively low striking ve- 
locity. The truth of the matter is that 
the hollow-head charge will pierce 
armor plate if brought against it with 
no more energy than that of the human 
hand. 

Here, then, is a much-overlooked 
phase of our World War II Ordnance 
development. Long a secret, it became 
known to the public only when the 
rocket launcher, popularly called the 
bazooka, made its public appearance. 
Even now the public does not realize 
fully that the terrific firepower of that 
weapon is the effect of the hollow-head 
charge. 

As the drawings on the following 
pages show, the hollow-head charge is 
an inverted cone and, as “the Munroe 
principle,” probably received earliest 
recognition in this country more than 
forty years ago. Researches in connec- 
tion with this principle were carried 
on by the late Dr. Charles E. Munroe, 
for many years connected with the 

Naval Research Laboratory, the George 
Washington University, the National 
Academy of Sciences, and a frequent 
contributor to the pages of this journal. 

A design for the type of projectile 
incorporating a practical application of 
the Munroe principle was brought to 
the United States in 1940 by a young 


Swiss engineer, Henry H. Mohaupt, 
who conducted the original experi- 
ments in this country in codperation 
with the Ordnance Department of the 
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Army in which he later served as a 
private. The Mohaupt projectile was 
submitted to the then Technical Divi- 
sion of the Ordnance Department and, 
in spite of the general disbelief that the 
claims made for it by its designer could 
be met, he was authorized to proceed 
with the development. Brig. Gen. R. 
H. Somers, past editor of Army Orp- 
NANCE and now a member of the faculty 
of Dartmouth College, and Col. K. F. 
Adamson, formerly of the Ordnance 
Department, now retired, assisted mate- 
rially in those early experiments. 
Models of the Mohaupt design were 
made and tried in 1941, and the device 
performed with astonishing results 
against armor. To quote Col. L. A. 
Skinner, well-known rocket authority 
of the Ordnance Department: “To the 
surprise of most of the few who knew 
of the project, the device performed 
amazingly well against armor. As a re- 
sult of these trials, a grenade fitted with 
the special Mohaupt head and designed 
to be fired from a spigot launcher was 
produced and standardized as the ‘Gre- 
nade, High-Explosive, Antitank, Mro.’ 
It was a formidable projectile except for 
one thing—it could not 
be fired practically from 
the shoulder rifle, the 
caliber .50 machine gun, 
or the special projectors 
built for it because of 
the heavy recoil. As orig- 





inally designed, the pro- 
jectile weighed about 3 pounds and had 
a maximum velocity of about 240 feet 
a second.” From there on out it was a 
matter of adapting the hollow-head 
charge to other calibers and types of 
projectiles from very small ones up to 
others of considerable size. 

Thus was brought back to life an im- 
plement of warfare which had disap- 
peared completely after nearly a cen- 
tury of use. It was the hollow-head 
charge that brought the rocket back. 
In our own country nearly a century 
ago, rockets were the object of serious 
military consideration—but there was 
no hollow-head charge to make them 
effective. Truly the genesis of ‘the 
military rocket begins with its first 
serious employment in 1806 and its 
abandonment about 1900. Writing on 
this subject in this magazine only six 


years ago, Lieut. Col. Calvin Goddard, 
well-known small-arms authority, had 
this to Say: 

“It is of interest that the United 
States Ordnance Manual of 1862, which 
devotes 1 pages to a detailed account 
of the fabrication of the 34-inch (16 
pounder) rocket, makes no mention of 
the smaller 6-pound size described by 
Scott in his ‘Military Dictionary.’ . . 
Perhaps the exigencies of war had 
created a trend toward simplification 
and the elimination of unnecessary 
types and models. Certain it is that the 
role of the rocket in war steadily was 
becoming less important. Thus, in 
Metcalfe’s “Ordnance and Gunnery,’ 
which supplanted Benton’s at West 
Point in 1894, we learn that ‘their in- 
accuracy and their low capacity as 
vehicles of kinetic energy have limited 
their use in recent times to incendiary 
purposes—particularly in savage war- 
fare.’ 

“Between the publication of Met- 
calfe’s work (1894) and that of Bruff 
which succeeded it (1898) as the Mili- 
tary Academy textbook on ordnance 
and gunnery, the war rocket seems to 
have made a quiet exit from the Ameri 
can stage—no mention of it in any form 
being found in the latter volume. 
Whether or not this constitutes a per- 
manent retirement or merely a brief 
withdrawal preparatory to a dazzling 
reappearance at some future date, re- 
mains to be seen... .” 

The past six years indicate how 
swiftly the “permanent retirement” of 
the rocket has been terminated. 


THE 


drawings show, has important use in 


hollow-head charge, as_ the 
connection with demolition operations. 
It was often employed in the rapid ad- 
vance of our armies and by the re- 
treating Germans in the European cam- 
paigns. When the time is propitious, 
this phenomenal device will become the 
subject of discussion and of further re 
search. 

The future will reveal further adap- 
tations of this new rocket-propelled 
projectile. We would do well to lose 
no opportunity to press the develop- 
ment to its full conclusion wherever 
that may lead, the imagination of Jules 
Verne to the contrary notwithstanding. 
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“& Cutaway drawing of the rocket in flight. 
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of the Shaped 
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the maximum 
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This is often 
called "the 
cavity effect 
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Firepower vs. Man Power 






Weapons Rather Than Men Are the True Strength of an Army, 


RDNANCE experts are seldom 
missionaries. It might be better 
for the rest of us if they were, because 
they have mastered a number of lessons 
which the country at large needs to learn. 

Members of the Army Ordnance As- 
sociation today are in an especially good 
position to do some of this needed mis- 
sionary work. They constitute a very 
special group which, in the course of 
rendering a notable contribution to the 
national war effort, has had access to 
a great deal of select knowledge not 
shared by the general public. And they 
can, if they will take the time and trou- 
ble, assist in straightening out some 
popular misconceptions regarding 
America’s military strength. 

The average layman almost always 
is inclined to evaluate it in terms of 
man power. The soldier and the edu- 
cated industrialist automatically think 
of strength in terms of firepower. And 
neither is apt to understand what the 
other has in his mind. 

It is a regrettable fact that military 
men and civilians generally do not 
speak the same language. They may 
use identical words, common to the 
vocabulary of both, but those words 
carry entirely different meanings in the 
minds of their users. One reason the 
military men frequently encounter such 
aggravating difficulty in convincing civil- 
ians on matters which seem exceedingly 
simple is that it doesn’t occur to the for- 
mer to translate their arguments into 
language more intelligible to the layman. 

Such things as firepower seem ele- 
mentary to the majority of the mem- 
bers of the Army Ordnance Association 
—but they are by no means axiomatic 
to their associates. It behooves the for- 
mer, therefore, to consider how they 
may translate these elementary princi- 
ples, in discussing preparedness, com- 
pulsory training, and kindred subjects. 

Such discussions almost always in- 





Captain Limpus is an officer in the Inactive 
Reserve, and the writer of a nationally syn- 
dicated column on military affairs. A former 
managing editor of the Army-Navy Journal, 


he is also the military analyst of the New 


York Daily News and the author of a number 
of books, the two most recent of which are 
“Twentieth Century Warfare” and “How the 
Army Fights.” He is a member of the Amer- 
ican Military Institute. 





Capt. Lowell M. Limpus 


volve America’s national military power 
and a comparison of it with that of 
another country. In making this com- 
parison, the average civilian usually be- 
gins by totaling up the number of men 
of military age in both nations. The 
soldier just as promptly starts balancing 
the number of combat divisions available 
to each side. And they are apt to emerge 
with radically different conclusions. 

The soldier has learned from experi- 
ence that counting divisions is the 
quickest and most accurate method of 
estimating firepower, upon which mod- 
ern military strength is based. He 
knows that totaling man power is apt 
to be a waste of time. 

Man-power totals generally lead to 
misleading results because they make 
no allowance for differences in equip- 
ment. A score of men on one side may 
easily possess much more military 
strength than a hundred, differently 
armed and equipped, on the other side. 
Numbers mean very little unless you 
know all about the kinds of weapons 
available to the men involved. 


THE civilian can see this readily if it 
is pointed out to him, but it has to be 
so pointed out. Then he understands 
that one man with a machine gun, 
properly placed, may outnumber a 
dozen men with rifles; that three sol- 
diers in a tank may ride right through 
three hundred armed with Tommy 
guns; that six men and a field gun may 
be superior to a thousand saber-wield- 
ing horsemen. He can see that they all 
possess different units of firepower. 

But divisions present a different kind 
of picture. In general, the total fire- 
power of one division roughly approxi- 
mates that of any other division, re- 
gardless of the total number of men 
composing any one of them. This fire- 
power is composed of the total output 
of many kinds of weapons. It probably 
includes rifles, machine guns, mortars, 
rocket launchers, field guns, and even 
pistols and hand grenades. But the total 
amount adds up to just about the same 
figure for any single division. 

Some divisions are much larger than 
others. Big divisions usually include 
many men with comparatively slow- 
firing weapons. Smaller divisions num- 















The layman often mistakenly 
computes the military strength of 
a nation by the number of men 
it is able to put into uniform. The 
division, however, is the real unit 
of armed might, and the fire. 
power of one division roughly 
approximates that of any other 
division, regardless of the num- 
ber of men composing it. Auto- 
matic weapons and other modern 
armament, for example, give the 
American air-borne division of 
8,500 men the firepower of an 
old-style Japanese infantry divi- 
sion of nearly 25,000. Man power, 
therefore, means little; it is fire- 
power that wins wars. 











ber fewer men, but they are equipped 
with much more rapid firing weapons, 
Consequently, each can produce ap- 
proximately the same amount of fire in 
a given time. 

It is this total amount of firepower 
available which makes the two units 
roughly equal. For example, one of our 
American air-borne divisions is com- 
posed of only about 8,500 men, but it 
can be counted upon to stand off an 
old-style Japanese infantry division of 
nearly 25,000. It can do this because, 
again speaking very generally, the aver- 
age air-borne trooper is equipped to 
shoot three times as fast as the average 
old-style Japanese infantryman. 

When this is pointed out, even the 
doubting layman can begin to realize 
that his man-power totals are mislead- 
ing. Offhand, he naturally supposes 
that 50,000 Japanese soldiers ought to 
be twice as formidable as 25,000 Amer- 
icans. And they undoubtedly would be 
if all were equipped with the same 
weapons and organized into the same 
kind of units. 

3ut an entirely different picture re- 
sults if the 50,000 Japs are organized 
into two old-style infantry divisions 
while the 25,000 Americans comprise 
three air-borne divisions. Now we see 
that the odds really are three to two 
in our favor, instead of two to one in 
favor of the Japanese; that these par- 
ticular Yanks outnumber the 
50,000 Japs by just about 50 per cent. 


25,000 
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And, in precisely the same manner, it 
js just as possible that a larger force of 
Americans may be outnumbered by a 
smaller force of Japs. It all depends 
upon the kind of divisions engaged. 
Thus the misleading nature of the 
man-power totals becomes clearly evi- 
dent. Millions of men may sound im- 
pressive, but the soldier knows that 
they can be outnumbered militarily by 
a few hundred thousand, as is the case 
with China and Japan today. Poland 
had plenty of man power at the begin- 
ning of this war and so did Russia. But 
the Russians utilized theirs to produce 
a formidable number of organized com- 
hat divisions, and the Poles were unable 
to do so. The results are history. 

And so we arrive at the conclusion 
that we should estimate our American 
military strength in divisions rather 
than in millions of soldiers. 

There are five different kinds of di- 
visions in the American Army at pres- 
ent, varying in size from 8,500 men to 
about 15,000—but each presents just 
about the same amount of firepower 
when it comes to administering a punch. 
We have almost 8,500 men in each of 
our air-borne divisions, 10,000 in a 
mountain division, 11,000 in an arm- 
ored division, 12,000 in a cavalry di- 
vision, and 14,000 in a regular infantry 
division. These totals are approximate, 
but they’re not far off. And the divi- 
sions of most armies average about 15,- 
000 men each. 

This leads to another popular mis- 
conception, especially prevalent among 
newspaper editors. They take the total 
number of divisions reported in an ac- 
tion, multiply it by 15,000, and insert 
the result as the total number of men 
engaged. Unfortunately, they have failed 
to consider the corps, army, and GHQ 
reserves backing up 
these combat divisions. 

They also frequently 
divide the total man 
power available by 
15,000 and emerge with 
a ridiculous number of 
divisions; for instance, 
when they decide that 8,000,000 Amer- 
ican soldiers ought to give us some- 
thing like 500 divisions. This time they 
have omitted the service and auxiliary 
combat troops. The soldier laughs at 
such estimates, knowing that our total 
is much nearer 100 divisions than soo. 

It therefore behooves us to educate 
our civilian friends concerning the 
organization and use of divisions, 
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which give us the key to the firepower 
available. And again we are dealing 
with military elementals, but elemen- 
tals which we can well afford to re- 
peat and explain. 

Regardless of its type, the division is 
the basic tool with which the high com- 
mand operates. It is a small army in 
itself. It contains soldiers using many 
different kinds of equipment including 
bridging apparatus, bulldozers, tele- 
phone and telegraph lines, hospital 
paraphernalia, and kitchen utensils, as 
well as rifles, cannon, antiaircraft guns, 
and tanks. 


EN fact, each division ought to have 
some of everything that will normally 
be required in a modern battle—and 
all of it available at the orders of a 
single commander. But it all serves one 
single purpose: to bring the division’s 
firepower to bear at the point selected 
by that commander. The firepower is 
the “be-all” and the “end-all” of the 
whole business. 

Groups of such divisions, of course, 
compose army corps, and groups of 
corps compose field armies. The armies, 
in turn, compose army groups, while 
the army groups are united under a 
single theater commander. But all these 
higher units are very elastic organiza- 
tions, and corps and armies are shifted 
about within armies and groups almost 
at will. 

A corps may consist of anywhere 
from two to six or eight divisions, and 
an army of two or more corps. Some- 
times the army group itself differs in 
strength from day to day. Gen. Omar 
N. Bradley’s 12th Army Group in- 
cluded two armies at the Battle of the 
Bulge, but it contained four when it 
crossed the Rhine. General Eisenhower 
simply shifted his armies about, trans- 
ferring one of Bradley’s to Field Mar- 
shal Montgomery’s group for a space, 
then giving it back to Bradley as the 
battle lines shifted. Meanwhile, Bradley 
was making similar transfers among 
the corps within his armies. 

The basic unit with which all these 
higher commanders was working, how- 
ever, remained the division. And when 
Bradley transferred a corps, he shifted 
a group of divisions—not a conglom- 
eration of selected companies or bat- 
talions. Always the basic unit of fire- 
power was retained, except under most 
exceptional circumstances. 

sut the firepower of the corps and 
army, as well as the army group, varies 








GENERAL STILWELL SAID: 


“You know that when we were 
plunged into this war we found our- 
selves using broomsticks for rifles 
and stovepipes for trench mortars— 
only twenty-odd years after the last 
great war. There was a stabilized 
situation in Europe then and we 
had time to get ready, so the lesson 
did not sink in. On this occasion we 
had time, too, thanks to the Rus- 
sians; but let us not forget how 
close we were to disaster. 

“Suppose, for instance, the Japs 
had been prepared to come in to 
the West Coast after Pearl Harbor. 
Suppose Hitler had not invaded 
Russia, or that he had overrun 
Great Britain. 
out all right so far, but we can’t go 


It has come 


on forever risking these close calls. 
Some day one of them will click. 

“We appear to feel very confident 
now with Germany out of it. There 
is a feeling that we can polish Japan 
off quickly. There are those who 
even talk of her quitting. I am not 
an optimist on this. Judging by past 
performances, I think they will fight 
on; and the job of fighting them is 
right in our laps. .. . 

“When the war is over at last, we 
will have to face the letdown that 
experience teaches us is inevitable. 
There will be the wishful thinking 
that there won't be any more wars. 
There will be the danger that our 
people won't be willing to make the 
effort that alone will prevent them 
from recurring. It is here that the 
Army Ordnance Association will 
be a powerful factor in our effort 
to keep abreast of the developments 
now in sight. You will be the best 
insurance that we will not be caught 
napping. Your experience will be 
invaluable in linking up our great 
industrial power with our plans for 
defense. Your enterprise and influ- 
ence will keep us out in front in 
any future battle of production. 
More power to you! 

“The Army appreciates the im- 
portance of your plans and policy 
and depends on you as an indis- 
pensable member of the team that 
must exercise eternal vigilance to 
keep our country strong and pre- 
pared for any eventuality.”—From 
an address before the Michigan 
Post, Army Ordnance Association, 


May 16, 1945. 














exceedingly. It varies with the number 
of divisions contained, but still it al- 
ways retains a certain minimum stand- 
ard. And that minimum is based on 
the reserve. 

Here again is a point which the lay- 
man seldom understands, although the 
military man accepts it as a matter of 
course. The soldier knows that the di- 
vision always has a corps reserve behind 
it whenever it fights as part of a corps 
and that the corps in turn is backed up 
by the army reserve when it is operat- 
ing as part of a field army. But the 
civilian doesn’t realize this. He thinks, 
if it occurs to him at all, of groups 
of divisions, strung out in line, follow- 
ing the heavy black marks on the war 
maps with which he is familiar. 


HIE should be reminded that every 
corps has its own reserve, usually num- 
bering 15,000 to 18,000 men—largely 
made up of artillery—that it is a mighty 
reservoir of firepower at the disposal of 
the corps commander. There is even a 
bigger reservoir in the form of the army 
reserve, generally totaling 50,000 to 75,- 
000 additional men. It is the weapon of 
the army commander. 

Furthermore, behind the army re- 
serves, and completely apart from them, 
lies the biggest reservoir of all. This is 
the GHQ reserve, consisting of a pool 
of extra divisions, additional artillery, 
and specialized units. It should be 
noted here that we skip from the army 
reserve to the GHQ reserve—that the 
group of armies seldom has its own 
special reserve. This is due to the fact 
that their composition often changes 
during fluid maneuvers, and it usually 
devolves upon the group commander 
to ask the theater commander for help 
from the GHQ reserve, if it is needed. 

Such is the “big picture” of fire- 
power, with higher commanders jug- 
gling great sheafs of it around in the 
form of the interlaced fire of guns, 
rifles, mortars, and rockets. But the in- 
dividual components of each sheaf de- 
serve special consideration. Here we 
find the “little picture” of firepower. 

The divisions may be the basic units 
with which the army commander deals, 
but the division commander must solve 
his problem in terms of battalions and 
battalion firepower. The division fights 
its battles as combats between individ- 
ual battalions, which vary in form, just 
as the divisions do. 

The divisions of most modern armies, 
however, usually contain some twelve 
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to fifteen combat battalions, three or 
four of which are equipped with artil- 
lery and the others with the weapon 
which classifies the division according 
to type. If it’s an armored division, the 
remaining combat battalions will be 
tank battalions; if it’s an infantry divi- 
sion, they will be rifle battalions. The 
division also contains separate battal- 
ions of specialists, such as engineers. 

World War II has seen the frequent 
combination of groups of battalions into 
separate, highly mobile combat tearns 
which possess great speed and _ fire- 
power. Such combat teams usually in- 
clude one or more artillery battalions, 
and their size may depend upon the 
kind of mission entrusted to each. 

Battalions vary just as greatly in size 
as do divisions, and again the govern- 
ing factor is the item of firepower. 
Some kinds of battalions possess a great 
deal more firepower than do others, but 
they all are components of the divi- 
sional total, and that total, be it re- 
membered, is approximately the same 
for all armies. 

The man-power totals may be any- 
thing at all—but it’s the firepower that 
counts. There may be variations in man 
power even within the infantry divi- 
sions of the same army. The Japs range 
all the way from 15,000 to 25,000 men 
for infantry divisions of approximately 
the same fire strength, while the Ger- 
mans had some that normally included 
no more than 8,000 men—but they 
made it up in firepower. 

The average infantry 
division, however—and 
that was the type of 
division that constituted 
the mass of the fighting 
units used in this war— 
ranged from about 10,- 

ooo men for the Rus- 

sians and 12,000 for the Germans up 
through 14,000 for the United States 
and 15,000 for the British to 20,000 for 
the Japanese. These are rough estimates. 

The Germans used the smallest arm- 
ored division, containing some 10,000- 
11,000 men. We averaged about 11,000, 
the British and Russians 12,000 each, 
and the Japanese 15,000. Air-borne di- 
visions ran about 8,000 for both the 
Americans and the Germans, while 
those of the British averaged 10,000. 
Figures for the Russians and the Japa- 
nese—if the latter have any—are not 
available at this writing. 

Consideration of such figures is 
of real interest only to technicians, as 


long as we remember that it js Virtual} 
useless to attempt to translate total man. 
power statistics alone into terms of 
modern military strength. It all depends 
upon how many divisions they cong. 
tute. Wars are won by the mobilization 
of firepower at critical points, regard. 
less of how much man power may |. 
thrown into the line. 
Service and supply troops do no 
make any direct contribution to fire. 
power. They are essential for its inaip. 
tenance, and they frequently risk their 
lives just as heroically as the firepower 
boys, but they cannot be included in the 
original firepower totals. They may and 
often do prevent the firepower from 
being reduced. The Ordnance sergeant 
who repairs a crippled field gun’ in 
action has rendered a contribution 
equivalent to that of its entire crew, 
But you can’t count him as increasing 
the firepower. He only kept the enemy 
from reducing it. 


THE same thing is true of all the 
other millions of service and supply 
soldiers. We can’t get along without 
them. We can’t keep our firepower 
beating down that of the enemy unless 
they function efficiently and well. But 
we must not be misled by their num- 
bers. 

Those numbers vary according to the 
distance at which we must fight from 
our supply bases. The further we keep 
a war from our shores, the more sup- 
ply and service troops we must keep 
manning our life lines. And those num- 
bers quickly mount to huge totals. 

Thus it happens that the critical lay- 
man is astounded to discover that Ger- 
many, with 8,000,000 in man power, } 
could produce more than 300 divisions 
and a Luftwaffe as well, while we, 
mobilizing a similar force, only placed 
about 100 divisions in the field. The 
difference lay in the length of the sup- 
ply lines and the fact that Hitler was 
fighting in his own back yard. 

There was an additional difference 
involved in the firepower of our over- 
whelming aérial forces as well. 

In fact, firepower has proved to be 
the only decisive “weapon” in this war, 
and America has been saved by the 
amount of it which our industries were 
able to produce in the crisis. 

This, then, is one of the great lessons 
we should have learned and which we 
must teach our less well informed col- 
leagues: Man power means little; fire- 
power wins wars. 
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The Progress of Armament 


gN all warfare, urgent demands for more powerful nance team developed and produced other new weapons 
weapons of offense and defense, better means of com- in an incredibly short time, as the situation demanded. 
munication, and faster methods of transportation acceler- Britain, too, originated and improved a number of weapons. 
ate scientific rest irch and development to a pace impos- The story of how the U. S. M3 medium tank with 
sible to maintain during peace. 75-mm. gun and the 105-mm. gun motor carriage started 
World War Il followed this familiar pattern except the German tide rolling backward at El] Alamein has 


- ~~. was shorter, the weapons needed more radical, long been told, as has that of the British use of radar to 
time 


that 
ind the quantities required more tremendous than ever enable the RAF to defeat the numerically superior 


before in the history of armed combat. Luftwaffe. Since then, many new and improved weapons 


Months, even years, before the United States became and devices have been developed—many of them already 


embroiled in the present strife, the Ordnance Depart- obsolete or obsolescent. Representative types, which have 


ment of the Army was hard at work developing and set new styles in tactics or overcome unusual combat 


resting many of the weapons that have given us arma- _ situations, are illustrated in these pages (Signal Corps, 


ment superiority over our enemies, The Industry-Ord- Ordnance, Air Forces, British, and Acme photographs). 


e German Army’s emphasis on armored divisions 
ought into being a weapon new to World War II—the 
nk destroyer. Above is one of the U.S. Army’s most 
werful ones, the M36 with 90-mm. high-velocity gun. 


The dug-in defense of the Japs in 
the Pacific theater brought the flame 
thrower to the fore as the pillbox 
and bunker buster par excellence. 
The new MI-Al1 weapon, using jel- 
lied gasoline, has a range of 150 
feet and puts 70 per cent of its fuel 
on the target with great accuracy. 


Faster communication is effected 
with this new high-speed wire-lay- 
ing coil developed by the Signal 
Corps. Weighing but 25 pounds, it 
holds 3,300 feet of assault tele- 
phone wire and may be carried by 
packboard, jeep, or airplane and 


¢ amphibious campaigns of World War II in Europe 
communicetion maintained during 


d the Pacific brought forth the amphibious jeep, the 


h-ton Duck. and likewise the M29C Water Weasel. above. the pay-out process over all terrain. 














Jet-propulsion aircraft will remain one of the outstandin, 
developments of World War II. Supersonic speeds and eas 
of maintenance are important characteristics of the New eral 






The Bell P-59 Airacomet, above, is America’s first jet plan 
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The Northrup XP-56 flying-wing type of warplane is one of many va- 4 
ried designs which wartime research has developed for aérial combat. Th ¢ 
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Whole armies are now being transported and supplied by air, and gliders 
have played a major role. Above is the huge Waco CG-16 cargo glider. 





German scientists got the jump on the United Nation 
with their robot bombs, but it did not take the Unite 
States long to develop one of its own, although so fari 
has not been used against the enemy. Jet-propulsion @ 
gines for our robots are shown here rolling off the assem 
bly lines at one of the Ford Motor Company's plants 





Rockets have again come into their own and are being usté 





as infantry, artillery, and aérial weapons. This Republi An 
P-47 Thunderbolt is armed with six 4.5-inch rockets, ea aga 
having the effect of a 105-mm. shell, and 8 machine gu def 
Such developments have brought about new tactics bot atts 
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For clearing mines from the 
invasion beaches, the British 
developed this armored 
monitor which sends a high- 
pressure water jet from its 
nozzle at the rate of 2.000 
gallons a minute. Two men 
operate the device, observing 
the stream through periscopes 
mounted on the cab. The 
effective range is 30 yards. 


Sa 
A heavy mobile weapon capable of indirect fire was needed 
for the Normandy landings, and the British met the need with 
this 95-mm. howitzer shown here on a Churchill close-support 
tank. In addition to high explosive, the howitzer can lob 
smoke shells over hills and buildings which obscure the target. 


The British used this 32-barreled rocket projector on the 
Western Front in batteries of 12, giving a concentrated 
firepower comparable to 280 5.5-inch guns firing 100-pound 
shells. However, while the guns would require crews total- 


ing nearly 3.000 men, the rocket battery needs but 200. 


Antitank and antipersonnel mines were among the deadliest devices used by the enemy Air-borne troops are another development that proved 
against United Nations troops invading the Continent. Among the devices used to _ their worth in this war. Supply is the critical factor in 
defeat mines was the British flail-type mine exploder, consisting of heavy chains  air-borne operations, and containers such as this were 
attached to a revolving drum mounted in front of a tank. The chains beat the ground used to drop food, ammunition, medical supplies, and 


as the tank advanced. setting off mines in its path thus saving personnel and matériel. even motorevcles to the troops. 


The cycle unfolds. 








To speed delivery to the fighting fronts, Army tanks are now 
transported by air. Here an M22 air-borne tank is being 
hoisted to a special rack in the belly of a Douglas C-54 Sky- 
master long-range, 4-motored plane. This same tank is also 
carried by gliders in air-borne attacks and to good advantage. 
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The Ordnance Department has developed this full-track snow cruiser for 


the Air Forces for towing, light hauling, and rescue work in deep-snoy 


country. It has a speed of 20 miles an hour and 


Barrage balloons are used to pro- 
tect our shipping and shore in- 
stallations from  low-flying 
enemy planes. They were espe- 
cially useful in safeguarding our 
forces on the Normandy 
beaches. The very low altitude 
balloon shown at the left may be 
flown effectively from a jeep. 


range of 100 miles 


First of the new “superbazo 
kas,” the 4.5-inch rocket launcher 
M12 fires a 38-pound rocket ha’ 
ing the destructive effect of! 
105-mm. high-explosive artillen 
shell. The launcher weighs bv 
22 pounds and may be carmit 
and quickly set up by one mi 
thus displacing a gun and cre® 
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The Age of Meechanization 


The Influence of Armament on World History—VII 





RMAMENT is the outstanding 
product of the Age of Oil. Never 
before in all history has man so fer- 
vently bent his will toward destruction. 
From the opening of the present cen- 
tury onward, the sums spent on the 
means and weapons of war have ex- 
ceeded those of all previous ages com- 
bined. The labor squandered has been 
incalculable and the damage done im- 
measurable. Only by imagin- 
ing that these sums and this 
labor had been spent on con- 
struction instead of destruc- 
tion are we able to picture 
the immensity of the influ- 
ence of armament on the age 
in which we live. 

Nevertheless, in spite of the ever- 
increasing power to destroy, weapon 
development has never deviated from 
the path it has followed since the dawn 
of history; for today, as yesterday, per- 
fection is sought through ever-increas- 
ing range of action, striking power, 
accuracy of aim, volume of fire, and 
portability. The sole fundamental dif- 
ference between present and past de- 
velopment is that today it is scientific 
whereas formerly it was haphazard or 
by rule of thumb. 

Therefore there can be do doubt that, 
now that military research has been 
placed on as highly an organized foot- 
ing as industrial research has for long 
been, not only will progress in arma- 
ment be stupendous, but its influence 
on civil industry will be equally as 
great. As far back in the war as 1942, 
this fact was noted by Dr. M. A. Stine, 
research adviser to the American firm 
of Du Pont. Addressing a convention 
of the American Chemical Industry he 
said: 

“The war is compressing into the 
space of months scientific developments 


which, without the spur of necessity, 


might have taken half a century to 

realize.” 
Yet this is by no means the most sig- 

nificant characteristic of the armament 


Maj. Gen. Jd. F. Cc. Faller 


revolution. Instead, it is the enormous 
stimulus destruction has given to pro- 
duction. Thus, in the United States— 
the outstanding example—in spite of 
the withdrawal of some 15,000,000 men 
from civil life and their enrollment in 
the fighting services, we read in the 
Washington Post: 

“For the first time in American his- 
tory the men who control production 


Until the dominance of the machine is shattered 
and the machine and all it begets— politically, eco- 
nomically, socially, and financially — ceases to 
be the master of man and instead becomes his ser- 
vant, war will remain constant in our civilization. 


are dealing with an unlimited market, 
and the results have been amazing. 
Next year, it seems, this country will 
make as much civilian goods as it did 
before the war and on top of that it 
will make as much war goods as civil- 
ian goods. ‘We are going to double the 
national output over 1939, says Mr. 
Stuart Chase, which means that we can 
double the 1939 standard of living any 
time we want to.” 

Of course it means a great deal more 
than that, because the 15,000,000 men 
now serving in the fighting forces have 
been left out of the reckoning. When, 
with the ending of the war, they cease 
to be employed destructively, the ques- 
tion will arise, Can they be productively 
employed? If they can, then to keep 
them in full employment the peacetime 
consumption of goods will have to be 
trebled at least. 

Should this be impossible, then, see- 
ing that foreign markets are but a tem- 
porary vent for overproduction (for the 
goods exported must sooner or later be 
paid for by goods imported, which 
means a reduction in the man power 
supplying the home market), either 
these 15,000,000 men, and _ probably 
more, will have to be relegated to the 
ranks of the unemployed, or else they 
must continue to serve in the fighting 


_ General Fuller, noted British soldier-author, is one of the outstanding military analysts and 
historians of the present day. As an officer in World War I he was one of the foremost advocates 
of tank warfare and did much to mount the armored attacks that proved the value of the bullet- 
proof track-laying vehicle. He is a Companion of the Bath, a Commander of the Order of the 
British Empire, and a Companion of the Distinguished Service Order. 
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forces, which will become vast alms- 


houses. 

As this holds good in practically all 
countries, whether belligerent or non- 
belligerent (for in the latter, world- 
wide blockade has stimulated the 
growth of their industries to a degree 
only second to war production in the 
former), in order to mitigate unem- 
ployment an all-around increase in 


armed forces is to be ex- 
pected. In brief, as technol- 
ogy advances, militarism 


advances too. 


THUS war becomes the 
prime mover in a technolog- 
ical civilization. And as in 
power industries the object of the ma- 
chine is not only to produce but to do 
so with an ever-decreasing amount of 
human labor, war is essential to the 
health of such a civilization; for in its 
preparation war absorbs much labor 
and in its execution it finds employ- 
ment for the unemployed by regiment- 
ing them into armies which liquidate 
each other. Further, by devastating en- 
tire countries and reducing their cities 
to rubble, it automatically creates a de- 
mand for employment on its termi- 
nation. 

It is this difference—war to solve un- 
employment in order to insure against 
internal anarchy, instead of war solely 
to protect employment (ordered life) 
against external aggression—which has 
raised the problem of warlike produc- 
tion to the first place in our civilization. 

Today the dependence of industry 
on war has become more vital to our 
economic system than the dependence 
of war on industry. And because war 
is the sole corrector of overproduction 
in an economy governed by undercon- 
sumption, the military organization of 
entire nations in peacetime is now es- 
sential, not only that preparation for 
war may be complete but that internal 
peace may be assured. 

Thus we arrive at the war state, 
which in conception differs radically 
from the nation in arms. Whereas the 
latter is no more than the military as- 
pect of collectivism (Socialism), which 
long ago Herbert Spencer foresaw must 
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inevitably lead to the growth of mili- 
tary communities organized for a state 
of constant war, the former demands 
the constant threat of war. This is so 
because, as Walter Lippmann has 
pointed out, “There is only one pur- 
pose to which a whole society can be 
directed by a deliberate plan. That pur- 
pose is war; there is 
no other.” Therefore, 
should an enemy not 
exist, he will have to be 
created. 

This is what happened 
in the U.S.S.R. and Ger- 
many after the last war. 
In order to build their total war states on 
the four supreme lessons the war had 
taught them, the one persuaded its peo- 
ple to believe that the destruction of 
Communism was the avowed aim of 
all the capitalistic powers, and the other 
that the annihilation of the Third Reich 
was the aim of Communism, Judaism, 
and international finance. 

It was this fear which enabled these 
two great powers to develop into total 
war states, and though in the present 
war the proclaimed aim of the allied 
powers (one of which is a hundred 
per cent totalitarian) is the destruction 
of the war state in its forms of Fascism 
and National Socialism, the certainty is 
that both the United States and Great 
Britain will become more and more 
totalitarian. 

Already, in order to fight the war on 
equal terms with their enemy, it has 
become necessary for them to adopt 
one totalitarian measure after the other. 
Also, it will be necessary for them to 
maintain many of these measures after 
the war, if not add to them, not only be- 
cause unemployment will compel them 
to do so but because unless they do they 
will be unable to live alongside, let 
alone compete with, the U.S.S.R. and 
the countries it has sovietized. 

Clearly the circle is a vicious one: 
machine power induces unemploy- 
ment; unemployment increases fighting 
power; fighting power needs an enemy 
to justify it; politics creates the enemy; 
war automatically follows and for the 
time being solves the unemployment 
problems. 

As long as the machine governs 
peace and war, this sequence of events 
is inevitable. As Mumford points out: 
Whereas the tool lends itself to “ma- 
nipulation,” the machine demands 
“automatic action.” Which, when trans- 
lated into political terms, means that 
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the one is a democrat and the other a 
communist. In a tool civilization, indi- 
vidual thought and skill are essential; 
in a machine civilization it is collective 
effort. 

As in an army, each human part 
must not only fit into the general plan, 
but all parts must be subservient to a 
single will. Therefore a technical civil- 
ization demands the war state which 
in turn demands centralized authority. 
Therefore such a state is autocratic and 
nondemocratic, or at least nonliberal. 


THE moral effect of this is summed 
up by Mumford as follows: “War is 
the supreme drama of a completely 
mechanized society For those 
actually engaged in combat, war brings 
a release from the sordid motives of 
profit making and self-seeking that 
govern the prevailing forms of business 
enterprise, including sport: the action 
has the significance of high drama... 
The death or maiming of the body 
gives the drama the element of tragic 
sacrifice, like that which underlies so 
many primitive religious rituals; the 
effort is sanctified and intensified by 
the scale of the holocaust. 

“For peoples that have lost the value 
of culture and can no longer respond 
with interest or understanding to the 
symbols of culture, the abandonment 
of the whole process and the reversion 
to crude faiths and nonrational dogmas 
is powerfully abetted by the processes 
of war. If no enemy really exists, it 
would be necessary to create him, in 
order to further this development. 

“Thus war breaks the tedium of a 
mechanized society and relieves it from 
the pettiness and prudence of its daily 
efforts by concentrating to their last 
degree both the mechanization of the 
means of production and the counter- 
ing vigor of desperate vital outbursts. 
War sanctions the utmost exhibition of 
the primitive at the same time it dei- 
fies the mechanical. In modern war, 
the raw primitive and the clockwork 
mechanical are one.” 

This spiritual return to the Dark 
Age is in its own particular way lead- 
ing to the establishment of a new 
feudalism. First, by reducing the masses 
to a servile proletariat and, secondly, 
by exalting over them the state as su- 
preme overlord with a vast bureaucracy 
as its baronage. 

Today, in order to extinguish class 
differences, the avowed aim of Social- 
ism is to create a proletarian (serf) 





community by exalting the state to the 
position of the supreme money power 
the creator and destroyer of financial 
values. 

In this transformation the main 
weapon is taxation, and its object is to 
equalize the distribution of money jn 
order to obliterate the power of the 
wealthy. Taxation may, therefore. be 
compared to a blockade of the riche; 
classes, and, like actual blockade. 
though its range is all-embracing, jt, 
process of reduction is slow. Here war 
assists, for at one and the same time jt 
is taxgatherer and leveler and never 
more so than today, because of the 
range and striking power of aircraft. 

sy attacking the enemy’s cities and 
centers of industry, the airplane te. 
duces their inhabitants to a common 
level of poverty and distress, and, what 
is far more important, as I will show, 
even when destruction is made good it 
establishes a state of intellectual and 
moral communism which will pro. 
foundly influence future society. 

“The city,” writes Mumford, “. . . is 
the point of maximum concentration of 
the power and culture of a community 
. . . Cities are the product of time. They 
are the molds in which men’s lifetimes 
have cooled and congealed . . . In the 
city, time becomes visible: buildings 
and monuments and public ways, more 
open than the written records . . . leave 
an imprint upon the minds even of the 
ignorant or the indifferent . . . By the 
diversity of its time structures, the city 
in part escapes the tyranny of a single 


present . . . Life in the city takes on 
the character of a symphony . . . With 
language itself, it remains man’s 


greatest work of art.” 

Cities are histories fashioned of brick 
and stone. We are what 
our cities make us: liv- 
ing histories—unconsci- 
ously so—fashioned by 
the petrified history in 
which we are enwased. 
Then falls the bomb, 
and in thirty minutes the 
work of thirty generations is heaped 
into dust. 

What does this mean to history, to 
civilization, to the future, to the way 
of life Western man will have to tread 
once the war ends and he sets forth 
to rebuild his shell? It means that the 
dwellers in the new cities will be dif- 
ferent from ourselves because their cities 
will take on the character of a monot- 
ony—the symphony will be no more. 
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If we conjure up before us the de- 

struction that Western man has 
wrought and then ponder, we shall at 
once see that we are fighting for the 
things our cities gave us: liberty, de- 
mocracy, parliamentary government, 
wealth, and trade. Yet in their destruc- 
tion these very things are being 
destroyed and far more surely so than 
any hostile ideology could ever do. 

For instance, take cities like Berlin, 
Hamburg, and Cologne—great cities of 
four million, two million, and one mil- 
lion inhabitants, respectively. The first 
rose from out of a Wendish village, 
the second began its life as a Carlovin- 
gian fortress, and the third as a Roman 
colony—hence its name—planted by 
the Emperor Claudius. Like plants, 
they grew gradually. Now, for the 
greater part, they will have to be re- 
built in a handful of years. 

No doubt they will be meticulously 
planned, yet monotonously so; for their 
architects will be of one generation and 
of one architectural impulse. Their 
cities will be utilitarian in form and 
communistic in character. They will be 
human hives rather than homes, rapidly 
built, for man must have cover, and 
those who dwell in them will become 
bees—symmetrically minded, efficient, 
but historically soulless. 

Under no democratic or individualis- 
tic system can these cities be rebuilt 
but solely under a tyranny and by slave 
labor. The virtue of a democracy is 
that it never hurries; it argues as well 
as works. But when millions of people 
have to be housed and thousands of 
factories resurrected in a moment, work 
will be the order of the day, and words 
will be silenced at the pistol point. For 
what thirty generations did at their 
leisure will now have to be done by 
one through toil and sweat. It will be 
the building of the pyramids over 
again, and the’crack of the lash will be 
heard throughout Europe. 


THUS, because of the discovery of 
aérial flight, the whole social, economic, 
financial, and political life of Western 
man is changing. Strange though it 
may seem, day by day and hour by 
hour the very things we are fighting 
for are being silted up by the rubble 
and dust created by the very means of 
war which we imagine will liberate the 
nations and secure for all time our own 
freedom. Such is in all probability the 
dominant influence of armament on 
our way of life: it is reducing us to 
the serfdom of the Middle Ages. 
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THIS is the seventh and concluding 
article in General Fuller’s series on 
the influence of armament on world 
history. Here he tells of the effect of 
the machine and of mechanized war- 
fare on civilization and of the result- 
ing changes in the military power of 
nations. . 

The first article, “Armament and 
World History,” appeared in the July- 
August 1944 issue; the second, “The 
Age of Valor,” in the September-Octo- 
ber number; the third, “The Age of 
Chivalry,” in November- December; 
the fourth, “The Age of Gunpowder,” 
in the January-February 1945 issue; 
the fifth article, “The Age of Steam,” 
in the March-April issue; and the 
sixth, “The Age of Oil,” in the May- 
June issue. 

The series of articles is concluded 
in this issue. They will subsequently 
be published as a book entitled “Arma- 
ment and History” by Charles Scrib- 
ner’s Sons, New York. 
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It is out of these “barbaric invasions” 
that the new feudalism is steadily tak- 
ing form. And as a_ proletariat— 
whether medieval or modern, agricul- 
tural or industrial—is incapable of 
governing itself, power over it inevi- 
tably passes into the hands of the 
manipulators of psychological and 
physical forces. 

Once these manipulators were en- 
sured by irresistible armored knights; 
tomorrow it would seem that they are 
to be guaranteed by irresistible armored 
machines in the face of which popular 
risings will be impotent. If so, then 
after 500 years armor will once again 
be the central fact in the social system. 

This advance toward autocracy is 
not only to be seen within nations but 
also within the community of nations. 
Whereas, in 1776, Adam Smith pointed 
out that “in ancient times the opulent 
and civilized [the soft] found it difh- 
cult to defend themselves against the 
poor and barbarous nations [the hard], 
in modern times the poor and _ bar- 
barous find it difficult to defend them- 
selves against the opulent and civil- 
ized.” 

Today this remains true, if for “soft” 
and “hard” are substituted “technical” 
and “nontechnical.” On this question 
Quincy Wright “Nations 
skilled in modern military techniques 
have an overwhelming advantage over 
those not so skilled.” 

This advantage has already demili- 
tarized the smaller nations, such as 
Holland, Denmark, and Belgium, and 


remarks: 


in time must inevitably lead to their 
absorption by the greater powers. Al- 
ready we see this happening in eastern 
Europe. Poland, the Baltic states, and 
the Balkan countries each are also lack- 
ing in material resources to wage mech- 
anized war; therefore they are being 
swallowed up by the U.S.S.R., not only 
to add to the strength of the Soviets 
but to deprive Europe as a whole of 
strength to wage war against Rus- 
sia. 

Thus it comes about that it is not so 
much unattackable frontiers which the 
greater powers are now seeking to 
establish as ever-increasing armament 
mines, oil wells, coal fields, 





resources 
etc. This, of course, is the true mean- 
ing of “Lebensraum.” 


@N this question Mr. Ely Culbertson 
has written: “The nature of modern 
fighting machines and the vast amount 
of them needed are such that the in- 
dustrial giant states require the re- 
sources of continents to wage a winning 
war. For the first time in history, the 
battle for loot has become the battle for 
weapons. From time immemorial, men 
fought against men, and weapons were 
but accessories; in this and in future 
wars, machines fight against machines, 
and men are all but auxiliaries. Vast 
mechanized blocs of workers and sol- 
diers fight under their leaders to pro- 
duce and use still more of the engines 
of destruction which devour their sub- 
stance. 

“The strategy of war and the strategy 
of economics and politics will be built 
around the central mathematical fact 
that the greater weight of organized 
metal and scientific chemicals will pre- 
vail. Unless something equally revo- 
lutionary is done to segregate the fight- 
ing machines, even this war may be 
but an incident in the continuous 
struggle for the monopoly of heavy 
weapons. To the winner must even- 
tually go the dominion of the world.” 

There is much truth in this state- 
ment; yet it will be remembered that, 
when the rise of feudalism was ex- 
amined in Part III of this series (“The 
Age of Chivalry,” Army OrpNANCE, 
November-December, 1944), we noticed 
much the same. Then armor fought 
armor, the unarmored being pure 
auxiliaries. Many of the Viking raids 
were hunts for armor; and, again and 
again, Charlemagne prohibited traffic 
in armor in order to keep it within his 
realm. 

Then the dominant impulse was 


87 














valor; now it is money as power. Then 
the one led to a war period known as 
the Crusades, the supreme gesture of 
spiritual thought between the years 
1095 and 1204. Now the other has led 
to a period of economic crusades which 
may well last as long, should 1914 be 
substituted for 1095. 

Looking at this grim situation, two 
points clearly stand out. The first is 
that in former days, when the sim- 
plicity of army organization may be 
compared to the handicraft period in 
industry, the invention of a new and 
powerful weapon frequently led to de- 
cisive results. The second is that, today, 
when army organization is progres- 
sively catching up with industrial 
machinecraft, the decisive effect of such 
inventions is becoming more and more 
circumscribed. 

At the opening of this second world 
war it might still be said that the then 
recently discovered processes of radio 
location had a decisive effect on the 
air defense of Great Britain. Yet later 
on, so novel a weapon as the self- 
propelled bomb, in spite of its effective 
range, had practically none, because 
time was insufficient wherein to build 
around it a highly organized machine 
tool. In itself it was but another pro- 
jectile. 

Therefore the conclusion is that, to 
attain their maximum utilitv, inventions 
should be suggested by the problems 
of war, not as they arise but by their 
being foreseen; in other words, through 
prolonged contemplation and not, as 
has normally been the case, by sudden 
inspiration. 

Though this does not mean that in- 
tuitive flashes, such as the vision of the 
use of gunpowder as a projectile pro- 
pellant or of fulminate of mercury as 
a cartridge detonator, have lost their 
values, it does suggest that the prob- 
lems of war, rather than some sudden 
inspiration, should fructify them. 


THIS means that as each major war 
problem can more rapidly and eco- 
nomically be solved by an instrument 
specially built to solve it, the day of 
general-purpose armies is drawing to 
a close. Such organizations are static 
and consequently conservative and in 
a progressive scientific age are gen- 
erally completely out of date when 
most needed. They are Jacks-of-all- 
trades and masters of none and are ter- 
rified by novelties because they upset 
their inertia. 
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**A DECREASING moral sense 
has steadily kept pace with the 
growth in armament; for as ex- 
plosives have gone up, morality has 
gone down. Treaties are now scraps 
of paper; war aims weathercocks 
which change with each political 
breeze; pledged words are sugared 
lies; honor between allies, veiled 
deceit; and obligations toward neu- 
trals implements of betrayal. Allies 
change sides, enemies become 
friends, friends become enemies, 
and the leaders of the opposing 
nations bawl at each other like fish- 
wives, until war dissolves into a 
howling pandemonium in which 
every kind of atrocity is applauded 
when committed against the enemy 
and execrated when perpetrated 
by him.” 











To create a special-purpose army 
first demands a new type of general 
staff, an organ which, like the manage- 
ment of any great business, is not only 
concerned with maintenance and disci- 
pline, but above all with service; and 
to serve it must keep up-to-date in all 
its departments. A separate section of 
this staff should deal with each special 
problem, constantly reviewing it in the 
light of scientific and industrial prog- 
ress and just as constantly turning over 
to inventors the specifications of 
weapons and means it wants designed. 

Had such an analytic war brain 
existed in Great Britain in 191g the 
embryonic mechanized army then in 
have been 
scrapped, and the probabilities are that 
the whole course of the war would 
have been changed. 

Had Germany before the war been 
in possession of such an organ, it would 
have been seen that at bottom the con- 
quest of Europe was not a land but a 


formation would not 


sea problem, because conquest could 
never be complete until the English 
Channel successfully stormed. 
Therefore. to go to war before an in- 
strument had been invented to storm 
it was to gamble with fate. As such an 
instrument was not devised, England 
remained unconquered, with the result 
that each Continental nation Germany 
overran became a liability instead of an 
asset to her. 

Again, had the Germans possessed 
the type of general staff I have in 
mind—a technical as well as a tactical 
organ—would not it have immediately 


was 


seen that in so vast and ill-roaded . 
country as Russia the crucial problem 
was cross-country supply and that with. 
out it the larger the armored forces 
put into the field the more roadbound 
they must become? 


THROUGHOUT the war the gov. 
erning principle has been the integra. 
tion of fighting power, not only of 
arms but also of the fighting Services, 
Thus, on land, only when air power 
has been combined with land power 
has the greatest effect been attained. 
Also at sea, no fleet can be considered 
a fighting instrument unless it is com. 
bined with air power. 

Coéperation is now no longer suff. 
cient; therefore integration has not 
only become the key to battle but also 
to organization and, in consequence, to 
invention—the invention of organiza- 
tions in the shape of vast machine tools 
or weapons. 

In their turn, these organizations re. 
quire vast industries to maintain them. 
These must be planned and built for 
war and not merely be convertible for 
war production after the outbreak of 
hostilities, because the ever-increasing 
range of aircraft and self-propelled pro- 
jectiles prohibits mobilization. This 
was seen clearly in the Japanese attack 
on Pearl Harbor which is likely to be- 
come the classic example of the declara- 
tion of future wars. 

Like fire brigades, fighting forces 
will have to stand in a permanent state 
of readiness, as did the knights in the 
Middle Ages, no more than a trumpet 
blast being necessary to call them forth 
in fighting array. 

Whereas in Christendom the ideal 
was an unending spiritual conflict, in 
wardom the real is an unending physi- 
cal conflict, a return not so much to 
barbarism as to animalism in_ its 
crudest Darwinian form: In the one we 
see a spiritual autocracy, a spiritual regi- 
mentation, and the establishment of 
vast instruments of spiritual propa- 
ganda. In the other we see a military 
autocracy, a military regimentation, 
and also the establishment of vast in- 
struments of military propaganda. 

As the old feudalism gave rise to 
the burgh, the castle, and the walled 
city to protect Christendom against the 
sudden incursions of barbarians, already 
in the new we have seen the introduc- 
tion of the deep air raid shelter and 
the placing of entire factories under- 
ground in order to protect them against 
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the barbarians of the air. Thus, as war- 
dom advances, we may expect to see all 


great cities and industrial centers 
duplicated: the surface buildings con- 


stituting the peace and the underground 
the war establishments, so that like 
burrowing animals—rats and rabbits— 
their inhabitants may find immediate 
security and work may 
not be interrupted. 

Well may it be asked, 
will men and women 
tolerate such restrictions 
of their liberties and 
comforts? I think the 
answer is that they will 
support anything as long as their animal 
instincts are first aroused. Proof of this 
is to be found in all totalitarian states 
and also in all nontotalitarian which, 
to fight totalitarianism, have adopted 
totalitarian methods and, above all, 
totalitarian propaganda. 

Man is what he thinks, and in an 
autocracy what he thinks is what his 
government decides he should think. 
Propaganda is therefore the master 
“weapon” of the new feudalism, as it 
was of the old, and today, both intel- 
lectually and morally, it is an_all- 
obliterating weapon. 

As the machines of war are driven 
by oil, so is the will of man to wage 
war driven by lies. Thus the once 
sublime maxim, “The truth shall make 
you free,” has been inverted, for today 
it reads, “The lie shall make you fight.” 
As Georg Brandés once said, “War 
means the assassination of truth,” and 
as G. S. Viereck has written, “The ob- 
ject of propaganda in wartime is to 
make men see red,” and “without hate 
there can be no propaganda. Give me 
something to hate and I guarantee to 
organize a powerful propaganda cam- 
paign anywhere within twenty-four 
hours.” 

Propaganda is the poison gas of the 
soul for, as Mr. Culbertson has truly 
said: “The will of the masses is di- 
vided by far-reaching distortions, and 
the mass mind is corrupted by a 
knowledge worse than ignorance be- 
cause it is false. In the totalitarian 
countries millions marched with hyp- 
notic exaltation to an_ inglorious 
death.” 

Whether it is a coincidence or not, 
it is nevertheless a fact that this de- 
creasing moral sense has steadily kept 
pace with the growth in armament; for 
as explosives have gone up, morality 
has gone down. Treaties are now scraps 
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of paper; war aims weathercocks which 
change with each political breeze; 
pledged words are sugared lies; honor 
between allies, veiled deceit; and obli- 
gations toward neutrals implements of 
betrayal. Allies change sides, enemies 
become friends, friends become ene- 
mies, and the leaders of the opposing 
nations bawl at each other like fish- 
wives, until war dissolves into a howl- 
ing pandemonium in which every kind 
of atrocity is applauded when com- 
mitted against the enemy and execrated 
when perpetrated by him. 

It would be invidious to quote ex- 
amples, for all belligerents, in a greater 
or a lesser degree, have been party to 
them. Yet the most significant fact is 
not the universality of these barbarities 
but the popular gloating over them 
which shows the degradation into 
which humanity has slumped. Out of 
the scores of examples which flood the 
daily press, I will quote one as typical: 

“Aachen is the biggest German town 
in our hands. It is the most exhilarating 
sight I have seen for years. The town 
of some 170,000 inhabitants . . . has 
now not a single habitable house left 
in it. I have never seen such destruc- 
tion . . . Ten thousands of them [the 
inhabitants] are living like rats in cel- 
lars among the debris . . . One air raid 
alone caused 3,000 deaths . . . And it 
is good to think that what happened 
in Aachen happened and goes on hap- 
pening in almost every German 
town ...” (John Gordon, the London 
Sunday Express, December 24, 1944.) 


WAAR, ceasing to be a struggle be- 
tween life values, thus becomes a blind 
destructive death force, like an earth- 
quake, a volcanic eruption, or a ty- 
phoon. Whole populations are now 
attacked, wiped out, enslaved, or herded 
from one country into another like 
cattle. As Quincy Wright says: “The 
entire life of the enemy state comes to 
be the object of attack. The modern 
doctrine of conquest even extends to 


the elimination of that population and ° 


its property rights in order to open the 
space it occupied for settlement.” 

And so it comes about that we find 
writers, such as the late Morley Rob- 
erts, an Englishman, advocating com- 
plete extermination of the enemy: “But 
if the Germans are again overcome,” 
he wrote in 1941, “it must be held that 
the massacre of a whole population is 
justified if no other means can secure 
an inoffensive nation or nationality.” 


Were the Germans the sole people 
who had ever caused a war, or the sole 
aggressive nation remaining in the 
world, there might be some sense in 
this suggestion. Clearly this is not so, 
and therefore it logically follows that 
to establish peace on these lines each 
succeeding aggressor nation, actual or 
alleged, will have to be massacred, until 
but one nation is left in the world—a 
saurian monster, all metal and no mind, 
which will perish through its own 
stupidity. 

This total mechanization for destruc- 
tion (war) instead of for construction 
(peace) for “‘illth” instead of for 
wealth, for death instead of for life, is 
something totally new in Western 
civilization. Even during the hideous 
Thirty Years’ War nothing approach- 
ing this was to be seen. 

Yet it is the child of man’s intelli- 
gence, and because science is all- 
pervading and because everything, in- 
cluding the soul of man, is now 
stretched and lopped to fit the Pro- 
crustean bed of techniques, wars which 
once were conflicts between nations are 
no longer so; instead they are struggles 
within civilization itself. Few know 
exactly what they are fighting for, and 
in this nescience nations tear each 
other to pieces, like beasts in rut. 

Yet one and all are fighting a uni- 
versal disease—the mechanization of 
life, the blind dominance of the ma- 
chine over man. 

Until this dominance is shattered and 
the machine and all it begets—politi- 
cally, economically, socially, and finan- 
cially—ceases to be the master of man 
and instead becomes his servant, war 
will remain constant in our civilization. 
As William Blake long “ 
ago exclaimed: “Art de- | ie pa 
graded, imagination de- ae 
nied, war governed the 
nations.” 

To beget and build in 
order to kill and demol- 
ish is lunacy. And the 
more powerful becomes the war ma- 
chine, the more certain it is that war 
will bring losses far in excess of gains, 
not only to the vanquished but also to 
the victors. This is the uncontradictable 
fact the second World War has revealed 
to all who still are sane. 

In the eighteenth century, nations 
were self-sufficient as far as the neces- 
sities of life went. In consequence, 
foreign trade was a negligible factor, 
and therefore the struggle for raw ma- 
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terials and markets was insignificant. 
Secondly, the ruling class in each 
country was composed of gentlemen 
who, in spite of their many failings, 
did maintain a code of honor both in 
peace and in war. 

Thirdly, armament development was 
all but stationary and armies limited in 
size. Consequently success in war de- 
pended more on skill in generalship 
than on force of arms, and as battles 
depended on maneuver more so than 
on slaughter, the damage done was 
correspondingly slight. Fourthly, the 
masses of the people were excluded 
from war and protected against its 
ravages by rules and conventions; 
therefore war psychosis was kept 
within bounds. 

All these conditions were changed 
by the French and Industrial Revolu- 
tions. The bourgeoisie came more and 
more to the fore, introducing into 
politics and war a furor loguendi 
and dementing the masses through 
their newspapers which began to take 
on their present propaganda form with 
Marat’s Ami du Peuple. Weapons 
were multiplied, conscription enor- 
mously stimulating their production. 

Nevertheless, the nineteenth century 
was the most peaceful in European 
history since the days of the Antonines. 
Between 1815 and 1914 no war cor- 
responding in dimension to the War 
of the Spanish Succession, the Seven 
Years’ War, or the Revolutionary 
and Napoleonic Wars disturbed the 
peace of the world. All wars were 
localized, the main reason for this 
being the establishment of the Pax 
Britannica. It meant, as Britain ruled 
the oceans and the seas, by her sea 
power alone she could confine a 
European conflict and so prevent it from 
assuming world-wide dimensions. 

The massive strength upon which 
the Pax Britannica was built was 





*“°STRANGE though it may seem, 
day by day and hour by hour the 
very things we are fighting for are 
being silted up by the rubble and 
dust created by the very means of 
war which we imagine will liberate 
the nations and secure for all time 
our own freedom. Such is in all 
probability the dominant influence 
of armament on our way of life: it 
is reducing us to the serfdom of the 
Middle Ages.” 














founded on steam power and remained 
virtually unchallenged until the advent 
of the oil age. Far more so than steam, 
oil favors the growth of armies because 
when fully exploited as it is today it 
does for land traffic what steam power 
does for sea traffic: it enables land 
forces to move in any direction over a 
plane surface, whereas the railway only 
permits of movement in one dimension. 

Further, though possessing vast sup- 
plies of coal, Great Britain has no ex- 
tensive natural sources of oil. Further 
still, the airplane—par excellence the 
petrol-driven fighting machine—is the 
dominant weapon at sea, and though 
in the oceans it still needs ships from 
which to operate, as its range increases 
it will operate more from land bases. 


ET was the decline in British naval 
power which unhinged the peace of the 
world, as in its day it was the decline 
in Roman land power which unhinged 
the peace of the Latin world. This 
weakening set in at the opening of the 
present century, when Germany, fool- 
ishly, set out to challenge Britain’s 
command of the sea. Had William II 
of Germany refrained from doing so, 
the probabilities are that Great Britain 
would not have declared war on Ger- 
many in 1914, and that, in spite of 
Russia, the Franco-German war would 
once again have been localized as it 
was in 1870. 

Now that the Pax Britannica is no 
more, the problem of the future is 
whether some other instrument can fill 
its place. In spite of hypothetical leagues 
of nations and world security pacts, all 
of which scout the fact that man is 
essentially a quarrelsome and pugna- 
cious animal, it seems to me that there 
are only two possibilities: either a Pax 
Sovietica or a Pax Americana. Which 
is the more likely? The answer largely 
depends upon armaments, for they are 
the ultimate arbiters in an age of power. 

Since the days of Darius and Xerxes 
the fundamental power problem in the 
Old World has been the struggle be- 
tween Europe and Asia. Geographi- 
cally, Europe is but a promontory of 
Asia; ethnographically, a brewhouse of 
virile and quarrelsome peoples. 

Until 1917, Russia was largely an 
Occidental power with an empire in 
Asia—a “pseudomorphosis,” as Speng- 
ler calls it. Since then she has become 
more and more pronouncedly an 


Asiatic—that is, an Oriental power. 
Bolshevism (not to be confused with 





Marxian Communism, 
cashiers) is an Asiatic cult 
from the steppelands of 
foundly anti-Occidental. 
. Yet, in 1941, the two Sreatest mari. 
time powers of the West, Great Britaj 
and the United States, by pledging ful 
support to the U.S.S.R. (though the 
may have little realized it at the ee 
opened the gates of Eastern Europe « 
the Russian hordes. No Pati. : 
tentous event has occurred in bane 
since August 24, 410 A.D., when some 
unknown and treacherous hand yp. 
barred the Salarian Gate and let Alaric 
and his horde into the Eternal City, 

At Tilsit, in 1807, Napoleon ex. 
claimed: “Within a hundred years 
Europe will be Republican or Cossack!” 
Though wrong in time it would appear 
that his prediction is about to be ful. 
filled. 

Should this be, then the Soviet Im- 
perium will stretch from the Pacific to 
the Atlantic and from Cape Chelyuskin 
to the Cape of Good Hope. That such 
a conglomeration of power will last 
for long is unlikely for empires, like 
their makers, are mortal. Yet, so long 
as it does last, what does this colossys 
mean to the United States? It means 
that three-quarters of the war potentials 
of the world will be in Soviet hands— 
and oil power favors land power more 
so than sea power, and the shortest 
distance between the U.S.S.R. and the 
U.S.A. is but a little more than twice 
the breadth of the English Channel at 
its narrowest! 

In these circumstances is peace pos- 
sible? Though no man can answer this 
question, Stalin has said: 

“We are living not merely in a state 
but in a system of states, and the exist- 
ence of the Soviet Republic side by side 
with imperialist states for a long time 
is unthinkable. One or the other must 
triumph in the end. And before that 
end supervenes, a series of frightful 
collisions between the Soviet Republic 
and the bourgeois states 
will be inevitable” (“Len- 
inism,” Joseph Stalin, 
1928, Vol. I, p. 56). 

Granted that Stalin is 
right, then “He who has 
the petrol has the Em- 
pire.” Therefore, until a 
new prime mover is discovered, more 
so than all other war potentials oil will 
decide whether the Pax Sovietica ot 
the Pax Americana is for another brief 
space of time to give peace to the world. 
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New Rocket Power for the Army 
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The 8-tube, 4.5-inch rocket launcher above, known as the “Xylophone,” has been developed by Ordnance for use by rocket 
battalions. The electric selector can fire the rockets individually or in salvo. The 20-tube, 7.2-inch launcher below, called the 
“Whiz Bang,” is mounted atop an M4 tank. Its rocket is equivalent in effect to the shell of a 155-mm. gun (Signal Corps photos). 
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THE following Ordnance officers and 
enlisted men have been awarded the 
Legion of Merit for service as outlined 
in the accompanying citations: 

Bric. Gen. Guy H. Drewry, Spring- 
field, Mass.—“For service in the devel- 
opment and production of small arms 
and small-arms ammunition. From 
September 1939 to June 1942, he dis- 
played outstanding initiative and dis- 
tinguished himself by developing facili- 
ties for the production of small arms 
and small-arms ammunition, and for 
the development of new types of ma- 
tériel required by the using services. 
His fine contributions to manufacture 
of all small-arms matériel, including 
ammunition, have had a far-reaching 
influence on the entire small-arms pro- 
gram, and the results of his work are 
reflected in the successful performance 
of every small-arms factory and the 
performance of small-arms matériel in 
combat. They are an invaluable contri- 
bution to the war effort.” 

Bric. Gen. A. B. Quinton, Jr., 
Detroit, Mich—‘As chief of the Dis- 
trict Control Division, General Quinton 
distinguished himself by unusual execu- 
tive ability and leadership in the direc- 
tion and supervision of the enormous 
expansion of the Ordnance district 
offices, by his farsighted vision in initi- 
ating remedial action, and by his di- 
plomacy and tact in formulating polli- 
cies and effecting proper coérdination.” 

Cot. Russert M. Ricorns, Bartles- 
ville, Okla—‘“From August 1943 to 
August 1944, he displayed exceptional 
leadership in the development of work- 
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measurement standards for determin- 
ing the efficiency of Army depot opera- 
tions, thereby contributing substantially 
to overcoming difficult problems of 
management, and offering guidance to 
inexperienced personnel whose recruit- 
ment became necessary through increas- 
ing shortages of trained man power. 
By the exercise of tact in a high de- 





General Quinton 


General Drewry 


gree, he effectively overcame objections 
to the adoption of new methods for 
using man-hour values as a basis for 
determining accomplishments. As a re- 
sult, the programs of the Ordnance De- 
partment for work measurement were 
subsequently directed by Headquarters, 
Army Service Forces, as standard oper- 
ating procedure for operations of de- 
pots of all technical services of the 
Army Service Forces.” 

Cor. Epwin S. Van Deusen, Wash- 
ington, D. C.—‘‘As director of engineer- 
ing, Motor Transport Service, he has 
rendered exceptionally meritorious serv- 
ice in connection with the design, stand- 
ardization, and development of all mili- 
tary motor vehicles for the Army of the 
United States and allied nations, super- 
vising such changes in design as ap- 
peared necessary to meet changing mili- 
tary needs, including the planning for 
the substitution of less essential sub- 
stances for critical materials, which re- 
sulted in the saving of large quantities 
of vital metals and rubber.” 

Cot. Mitton E. Witson (then Lieut. 
Col.), Washington, D. C-—“For serv- 
ice as assistant to the chief of the Oper- 
ations Branch, Construction Division, 





Office of the Quartermaster General, 
from November 28, 1940, to September 
23, 1941. In this capacity he developed 
an orderly and effective system of pro- 
curing materials and expediting their 
deliveries, thus rendering services which 
were vitally important to the successfy| 
accomplishment of the 1940-1941 Mili- 
tary Construction Program.” 

Cor. Otar P. WINNINGsTAD, San José. 
Calif—“As Ordnance Officer, Western 
Defense Command and Fourth Army, 
from December 12, 1941, to September 
14, 1943, he rendered conspicuous sery- 
ice in procuring, organizing, adminis. 
tering, and directing the supply and 
maintenance of ordnance matériel and 
equipment for the West Coast of the 
United States and Alaska. With excep. 
tional technical knowledge, sound judg- 
ment, outstanding ability to plan and 
organize, and a wide comprehension of 
his important duties and functions, he 
established a system of ordnance pro 
curement, distribution, and mainte- 
nance which fully and completely met 
the needs of the command and which 
contributed in a marked degree to the 
highly successful operations against the 
enemy in the Aleutian Islands.” 

Cot. Haviranp Wricut, Philadel- 
phia, Pa.—“For services as chief of the 
Production Equipment Branch and the 
Redistribution and Salvage Branch, 
Production Service Division, Industrial 
Service, Office of the Chief of Ord- 
nance, from June 10, 1942, to Septem- 
ber 18, 1944. His broad _ technical 
knowledge, unusual ingenuity, and re- 
markable foresight enabled him suc- 
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cessfully to direct the procurement pro- 
sram for Ordnance machine tools and 
roduction equipment through the crit- 
ical period when proper allocation of 
d newly produced tools and 
pment was of prime importance to 
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the progress of the entire war effort.” 
Lreut. Cort. W. Frep Jorpan, Ar- 
lington, Va.—"“For his service in con- 
nection with the design, development, 
procurement, testing, demonstration, 
and utilization of a mine exploder. 
Early in March 1943, he was placed in 
charge of all research and development 
of mechanical mine exploders for the 
Ordnance Department. Based upon his 
recommendation, models utilizing the 
characteristics ultimately incorporated 
in that mine exploder were built at the 
Aberdeen Proving Ground. He then 
materially assisted in expediting the 
production of the first units of this criti- 
cally needed item. Subsequently he par- 
ticipated in the testing and demonstra- 
tion in England, and later in Nor- 
mandy, of the first such mine exploders 
to reach that theater of operations 
where there was an urgent need for 
them. His efforts constitute an out- 
standing contribution to the war effort.” 
May. Louts Rossetto, Philadelphia, 
Pa.—“For service as special Ordnance 
representative at the Ford Motor Com- 
pany from September 1942, to July 
1943. In this capacity he planned and 
supervised procedures relating to manu- 
facture, assembly, inspection, and sched- 
uling of component parts and subassem- 
blies of one of the most complex and 
highly developed antiaircraft fire-con- 
trol instruments ever conceived. His 
sound judgment and guidance, based 
on years of specialized training, have 
resulted in a quality production of un- 
precedented magnitude. In the above 
position he demonstrated superior tech- 
nical knowledge, vigor, and tact in con- 
nection with the planning activities and 
carried out his responsibilities with skill 
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and courage, setting a high example of 
fidelity and devotion to duty by his 
efforts, thereby contributing greatly to 
the war effort.” 

M. Scr. James L. Baker, Los Ange- 
les, Calif—‘For exceptionally meritori- 
ous conduct in the performance of out- 
standing services in North Africa and 
Italy. As shop foreman Sergeant Baker 
served his organization with unswerv- 
ing devotion to duty, assuming respon- 
sibilities and duties above those nor- 
mally assigned to such a position. On 
his own initiative, and by giving un- 
selfishly of his own spare time, he su- 
pervised the maintenance and repair of 
combat and tactical vehicles; he syste- 
matically and effectively organized the 
machine-shop section in the manufac- 
ture of many critical parts which could 
not otherwise be obtained, thus allevi- 
ating the shortage of many critical 
items. Sergeant Baker’s superior techni- 
cal knowledge was of inestimable value 
in the accomplishment of numerous 
difficult tasks, thereby contributing to 
the increased operational efficiency of 
his unit.” 

M. Ser. Perer V. Wrest, Omaha, 
Nebr.—“At the Ordnance Automotive 
School, Fort Crook, Nebr., he per- 
formed outstanding services from Au- 
gust 15, 1943, to October 31, 1944. As 
chief clerk of the school, he displayed 
outstanding initiative and ingenuity in 
effecting a comprehensive administra- 
tive reorganization within the office of 
the assistant commandant and in devis- 
ing a system whereby the flow of casual 
replacements from the Ordnance Auto- 
motive School to ports of embarkation 
was greatly facilitated during a critical 
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Sergeant Wiese 


period when there was great need for 
such replacements ... . His tactful com- 
petence, rare initiative, and keen judg- 
ment have furnished inspiration to all 
who have worked with him and are 
worthy of the highest praise.” 

Tecn. Ser. Laz: V. Brown, Trenton, 





Utah.—“Appreciating the disadvantages 
inherent in the cable-operated clutch- 
release linkage on the M29 cargo car- 
rier, he, with initiative, ingenuity, and 
skill, designed and constructed a posi- 
tive-control rod and clevis clutch link- 
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age . . . The improved modification 
is so successful that it has been ofh- 
cially adopted as standard in the pro- 
duction of all M29 and M29C cargo 
carriers.” 


T HE following Ordnance enlisted men 
have been awarded the Bronze Star for 
service as outlined in the accompanying 
citations: 

Tecu. Sct. Ronatp W. Sweeney, 
Dorchester, Mass.—“For meritorious 
services in support of combat operations 
of the Fifth Army in Italy. Serving as 
assistant section chief of the artillery 
section of an Ordnance medium main- 
tenance company, Sergeant Sweeney 
materially assisted in creating an efh- 
cient and well-organized heavy artillery 
maintenance team. He was largely in- 
strumental in the superior type of main- 
tenance work performed during the 
Anzio beachhead phase of the Italian 
campaign. Effecting continuous main- 
tenance service in the face of concen- 
trated enemy bombing and artillery fire, 
he inspired his men to the successful 
culmination of an assignment vital to 
the success of combat operations.” 

Pyvr. Frank L. Perrone, Winthrop, 
Mass.—‘For meritorious service in com- 
bat on the Fifth Army front in Italy. 
Private Perrone had saved large stores 
of clothing from destruction at a time 
when cold weather placed a high pre- 
mium on these supplies. German shells, 
bursting in the area of the Quarter- 
master shower unit of the 88th “Blue 
Devil” Division, fired the gasoline dump 
and storage tents. Perrone left his slit 
trench under fire, in the midst of gaso- 
line explosions, and shoveled a fire 
break to confine the flames. . .” 
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Faster Combat Vehicles 


New Torsion-Bar Suspension Pro- 
vides Greater Speed and Reliability 


Capt. Joseph E. Canning 


ECAUSE of the development of 

high-power internal-combustion 
engines of lighter weight and reduced 
bulk, available horsepower is no longer 
the limiting factor of the mobility of 
our combat tanks over battlefield ter- 
rain. The factor limiting speed is the 
mechanism which irons out the irregu- 
larities of the ground so that shock and 
impact transmitted to the personnel and 
equipment within the hull of a vehicle 
are reduced to a minimum. This mech- 
anism, which provides flexibility and 
shock-absorbing capacity between 
wheels and the hull, is known as the 
“suspension.” 

Other corollary vehicle characteristics 
which are determined by the suspension 
warrant consideration. The suspension 
affects: 

1. The comfort and safety of the tank 
crew and is a determining factor limit- 
ing their endurance; 

2. The reliability of other tank com- 
ponents in proportion to its ability to 
absorb shock which might otherwise 
be transmitted to the components; 

3. The stability of the firing plat- 
form—amplitude and frequency of 
pitch and roll of the vehicle affect the 
gunner’s ability to deliver effective fire- 
power, whether or not the gun is 
stabilized; 

4. The tank’s obstacle-crossing ability 
—a suspension which provides for 





Captain Canning is in charge of technical 
information, Office of the Chief of Ordnance— 
Detroit. 
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greater vertical movement of wheels 
will enable the vehicle to negotiate 
higher and more abrupt obstacles; 

5. The tractive ability of the tank— 
a suspension which permits the track to 
conform to irregular terrain features 
permits more effective grouser action. 

The existing volute-spring bogie sus- 
pension, as used on our light tanks M3 
and Ms and medium tanks M3 and M4, 
is simple and reliable and has done re- 
markably well on American tanks, but 
this standard suspension is subject to 
criticism from a functional viewpoint 
where speed may be included in the 
basic concept of the vehicle. The bogie- 
type suspension is designed to permit 
a portion of the wheel’s vertical travel 
by articulation or walking-beam action. 
Only a small vertical rise is permitted 
against springs. This type of suspension 
functions as intended at speeds below 
ten miles an hour. However, as speed 
is increased, the effect of articulation is 
lost with the entire bogie unit pan- 
caking to the ground, leaving only 
limited spring action to absorb shock. 
On the light tank Ms there is a vertical 
bogie-wheel travel of only 34 inches 
against a maximum compressive spring 
stress of 7,900 pounds. Obviously, great 
improvement in ride could be obtained 
if the wheel travel against the spring 
could be increased. 

The answer to the problem is the 
elimination of the bogie-type suspension 
for high-speed work and the substitu- 
tion of an individually sprung wheel 











suspension, incorporating the maximun 
in wheel travel. This was recognizes 
early in the development of high-speed 
combat vehicles, such as the medium 
tank T3E2, and found its finest expres 
sion in 1933 in the individually sprung 
wheel suspension of the combat car Ty 






These early suspensions, however, wer 
subject to severe design criticism fy. 
cause they occupied from ten to twely 
inches of the ihside hull width—and 
width is the most critical combat-ye. 
hicle dimension. 

An answer to this objection was the 
use of the torsion-bar suspension which 
would occupy no inside width of th 
tank. In 1933, a torsion-bar suspension 
was designed and patented by the Ord. 
nance Department, but limitations jp 
funds made further development im. 
possible. As a result, we entered the 
present war with our tried and well. 
proved volute-spring bogie suspension, 

As soon as the initial pressure of 
arming ourselves and our allies was 
over and funds and engineering per. 
sonnel were made available, work was 
renewed on torsion-bar suspension de- 
velopment, in order to obtain its fune- 
tional advantages for our high-speed 
vehicles. Early development tests were 
conducted on a medium tank MgE4., 
The 76-mm. gun motor carriage M18 
(see illustration at top of this page), 
designed for use by the Tank Destroyer 
Command, with a top speed of 55 miles 
an hour, was the first production ve- 
hicle to be so equipped. The functional 
objectives were achieved in these initial 
designs, and this type suspension de- 
veloped great popularity with all per- 
sonnel concerned with its use. 

The light tank M24, now in produc- 
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Drawings from torsion-bar suspension 
patent No. 2,060,015, granted Nov. 10, 
1936, to Maj. Gen. G. M. Barnes. 
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tion, included the torsion-bar suspension 
in its initial design, and each wheel has 
4 maximum vertical movement of 7% 
inches from static load position to slam. 
The capacity of the individually sprung 
torsion bar of the light tank M24 has 
5.6 times the shock-absorbing capacity 
of the volute-spring bogie suspension 
on the light tank Ms. 

To increase further the shock-absorb- 
ing capacity of the suspension, a volute- 
spring bumper comes into action atter 
approximately 4% inches of vertical 
wheel movement. In addition to the 
volute-spring bumper, double-acting 
shock absorbers are placed on the two 
fore and the two aft wheels of the sus- 
pension. Not only do these shock ab- 
sorbers damp out the high-amplitude 
pitch tendency of this suspension, but 
they are also capable of absorbing 
energy equivalent to more than 5.4 
times the capacity of the bogie suspen- 
sion of the light tank Ms. 

Therefore, it is seen that over good 
terrain, where wheel travel is low, a soft 
ride is obtained because of the low rate 
of the torsion-bar springs. As the terrain 
becomes rough and the wheel move- 
ment is increased in amplitude, the 
bumper spring and the double-acting 
shock absorbers are brought into play, 
increasing the shock-absorbing capacity 
of the system to the maximum total, 
which is eleven times the shock-absorb- 
ing capacity of the light tank M5 bogie 
suspension. Much of the force of re- 
bound is absorbed by the reverse action 
of the shock absorber. These items ex- 
plain why the torsion bar is here to stay. 

Another mechanism of interest in 
this new suspension is known as the 
track slack compensator. With high- 
amplitude movement of the road wheels 
there is a tendency of the track to be- 
come slack when either the fore or the 








The new light tank M24 with 75-mm. gun and torsion-bar suspension. 


aft wheels are fully raised. To over- 
come this tendency of track slackness, 
the design of the 76mm. gun motor 
carriage M18 provides linkages between 
the front wheels and sprockets and be- 
tween rear wheels and idlers. When the 
fore and aft wheels are raised, the idler 
and sprocket move out to adjust for the 
slack of the track. Extensive tests of 
the M18 demonstrated that compen- 
sators on one end of the vehicle were 
sufficient. 

Another advantageous feature of the 
torsion-bar suspension is that much of 
the mechanism is behind the protection 
of armor plate. 

The Germans and the Russians have 
used torsion-bar suspensions in their 
vehicles, but none of their known de- 
signs permits a large vertical wheel 
movement; hence the riding qualities 
of their vehicles are considerably below 
American Ordnance The 
great military importance of the torsion- 
bar suspension development is based 
upon its great shock-absorbing capacity 
which contributes to the following: 

(1) A higher sustained speed over 
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The combat car T4 is an excellent early example of individually sprung suspension. 


adverse battlefield terrain; (2) Greater 
comfort of tank operating personnel 
and reduction of fatigue; (3) A more 
reliable vehicle because components are 
cushioned from shock; (4) A more 
stable firing platform for delivery of 
effective firepower; (5) Improved ob- 
stacle-crossing ability; (6) Better trac- 
tion; (7) More reliable track operation 
through use of the compensator; 
(8) Greater protection because much of 
the mechanism is behind armor plate; 
(9) All these characteristics are ob- 
tained without increasing the critical 
width dimension of the vehicle. 

Our combat vehicles equipped with 
this new suspension have already dem 
onstrated their supremacy against the 
enemy in battle. 

Eprror’s Nore.—Since this article was 
written, details have been released about 
the Army’s new heavy tank, the Gen- 
eral Pershing M26. This 43-ton vehicle 
(forty-five tons loaded for battle) is the 
heaviest Army vehicle equipped with 
torsion-bar spring suspension. Despite 
its weight, the M26 has a cruising speed 
of twenty-five miles an hour and can 
negotiate grades up to sixty per cent. 
The six individually sprung bogie 
wheels on each side make for a stable 
gun platform even over rough terrain, 
and the wide tracks give good flotation 
on soft ground. The main weapon of 
the General Pershing, illustrated on the 
frontispiece of this issue, is a go-mm. 
high-velocity gun. 

Notable on the gun of the Pershing is 
the muzzle brake or flash hider. Mem- 
bers of the Army Ordnance Association 
will remember seeing muzzle brakes on 
our guns a decade ago. Here it is in- 
tended to deflect flash and muzzle blast 
and reduces possibility of detection. 
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Training Officer Candidates 


How Enlisted Men Are Developed into Ordnance Leaders 


ee INETY-DAY wonders,” they 

have been called. The officer 
candidates used to call themselves that 
too—because they said it was a wonder 
they ever graduated. More than 13,000 
second lieutenants have been commis- 
sioned by the Ordnance School at Aber- 
deen Proving Ground since officer-can- 
didate training was started in July 1941. 

You no longer hear that term “go- 
day wonder” applied derisively. This is 
not just because their training now lasts 
six months instead of three—it is be- 
cause the officer graduates of the school, 
now varying in rank from gold bar to 
silver leaf, have demonstrated in every 
theater of operations and in every battle 
of this war that they are sincere, hard 
working, and well trained. They have 
earned the respect of the Regular Army 
officers they serve with and of the en- 
listed men they command. They have 
helped justify America’s faith in a citi- 
zen army. 

When the first class of fifty men re- 
ported four years ago, the school had an 
entirely new type of training problem 
on its hands—the problem of training 
enlisted men as officers. However, these 
men were hand-picked, and there was 
little doubt that they possessed out- 
standing leadership qualities. Thirteen 
months later, there were 
more than 3,300 candi- 
dates in various stages 
of the course, and the 
school was faced with a 
problem equally as im- 
portant and far more 
dificult to solve—the 
problem of selecting the men with lead- 
ership abilities. In looking at these two 
problems, let us consider selection first. 

The hundreds of boards that selected 
men varied widely in their composition 
and standards. They had little to guide 
them but the rather general provisions 
of an Army regulation; the men they 
sent to the school ranged from brilliant 
to dull, from born leaders to uninspired 
followers. Nearly a third of the men 
who reported had to be weeded out. 

It is impossible to make an officer of 





Colonel Foy is director of training at the Ord- 
nance School, Aberdeen Proving Ground, Md. 
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Lieut. Col. John F. Foy 


a man in a few weeks unless he already 
has the necessary qualities and some of 
the necessary experience. This fact was 
realized from the first, and the selection 
boards tried to screen out the best men 
for officer-candidate training. This 
screening process had to be continued 
at the school. 

To understand how this selection 
program operated, you will first have 
to visualize the conditions under which 
officer candidates live. The pace at the 
school has always been fast. From first 
call at 5:15 in the morning to lights out 
at 10:30 in the evening the day has al- 
ways been well filled. There are classes 
or field exercises in the morning, after- 
noon, and evening. The odd minutes 
that apparently are left free by the 
schedule are always filled by special 
formations or other details. There are 
forms to fill out, uniforms to be fitted, 
interviews to be held, haircuts to be 
gotten, shoes to clean, brass to polish, 
and other items of equipment to keep 
in shape. 


THE strain under which officer can- 
didates live has become legendary. 
They are watched so continuously that 
they come to see “spies” behind every 
post and in every shadow. Every officer 
becomes their fancied mortal enemy, 
and their dreams are haunted by lieu- 
tenants writing busily in little black 
books. There are “gigs” for minor dis- 
crepancies; there are dire warnings 
from the drill instructor; there are fear- 
ful interviews with the tactical officer; 
there is a growing fear of “washing 
out.” The pressure mounts steadily. 
The strain is a calculated part of the 
selection procedure. An officer in war- 
time may be put under almost unbeliev- 
able responsibility. If he cracks under 
the strain, the consequences may be ex- 
tremely serious. The pressure under 
which the candidates are kept tests 
their mental stamina. We can be rea- 
sonably sure that a man who graduates 
from Officer Candidate School will be 
able to take it when he gets into combat. 
The problem, then, became one of 
gathering data on the candidate’s back- 
ground, experience, and personal traits, 
and of observing how he stood up un- 





This is the second in a series 
of six articles being written for 
ARMY ORDNANCE about the 
Ordnance School at Aberdeen 
Proving Ground, Md. This 
article describes the way in 
which officer candidates are 
selected for the school and the 
rigorous schedule they must 
follow to earn the coveted gold 
bar of a second lieutenant. 











der the stress of the training program, 
At first a great deal of reliance was 
placed on the observations of the drill 
instructor. The candidates drilled for 
an hour a day in small groups. During 
this period they would, in turn, instruct 
the group and put it through the move- 
ments of the Infantry drill regulations, 
The drill field was always crowded, and 
quick thinking was necessary to control 
a group without embarrassing collisions 
or mistakes. The stress was greatest at 
this time, and a good instructor would 
add to it by the problems he posed for 
the candidates. 

It was possible to learn a great deal 
about a man’s command ability on the 
drill field, but it was felt that to use this 
alone would put too much weight on 
only part of the factors. Therefore, a 
system of observers was soon instituted 
to provide a further check. The classes 
were divided into small groups, and an 
officer was assigned to each group. By 
personal interviews he could find out 
more about the candidate’s background, 
experience, and attitude than had been 
available from official records. 

A further source of information was 
the rating that was taken among the 
candidates. In this rating, made two or 
three times during the course, each can- 
didate was required to rate each of the 
other candidates on his floor of the bar- 
racks. The rating was in no sense a 
popularity contest. The candidates were 
warned that they themselves would be 
rated on the quality of their judgment. 
There was some protest at first because 
men felt that they were being called 
upon to “betray their buddies,” but the 
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Officer candidates learn to solve map 
problems in classroom and field tests. 


effectiveness of this evaluation is now 
generally accepted by both candidates 
and officers. 

Another source of information was 
the general-knowledge test given candi- 
dates at the start of the course. The 
hundred questions it contained included 
almost every subject an alert, intelligent 
man could be reasonably expected to 
know. They covered history, geography, 
literature, science, sports, politics, cur- 
rent events, arithmetic, and the comic 
strips. Men who made very low grades 
in this test usually lacked the well- 
rounded background necessary to con- 
genial associations with men and ofh- 
cers, and, more important, a low grade 
usually indicated a lack of interest in 
people and events and a probable lack 
of the understanding of human relation- 
ships that is essential to good leadership. 
Men who failed this test badly were 
watched closely. 

The latest development in gathering 
data was the dropping of the observer 
system and the use of tactical officers 
instead. A tactical officer was assigned 
to each platoon of about thirty men, 
and he studied them during the entire 
course. He taught the men all their 
basic military subjects and accompanied 
them on all field exercises. He was able 
to observe each candidate closely when 
he was in charge of the platoon or was 
conducting a field problem. The tactical 
officer was able to make detailed reports 
based on intimate, personal knowledge. 

When it comes time to grade a candi- 
date on his officer potential, there are 
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six factors to be considered: the candi- 
date’s background and performance as 
observed by his tactical officer (in earlier 
classes, his background as examined by 
his observer ), his command presence as 
observed by his drill instructor, his per- 
sonal conduct as evaluated by the other 
candidates, his academic ability as indi- 
cated by the grades in various courses 
he takes, his score on the general-knowl- 
edge test, and his demerits. 

These six factors are first evaluated 
by the company commander or tactical 
officer and then by a company board of 
officers which interviews the candidate. 
If they feel he lacks the qualities of an 
officer they refer the case to the school 
relief board which again studies the evi- 
dence and interviews the man. The 
final decision to relieve a man is always 
made by the commandant of the Ord- 
nance School. 

Because of the grave responsibility 
each graduate must shoulder and the 
lives that may be entrusted to him, no 
unqualified man must be allowed to 
finish the course and receive his com- 
mission. However, every effort is made 
to discover whether a candidate has the 
necessary qualifications and for some 
personal or physical reason has been 
unable to exhibit them. The long chain 
of review that each case goes through 
gives every opportunity to the candidate 
to demonstrate his ability. Only when 
an officer candidate is definitely lacking 
in leadership, character, or academic 
ability is he relieved. 


THE second problem, that of training, 
involves three factors. The candidate 
must be made a soldier, a leader, and 
a technician. In the basic military phase 
of his training he reviews and receives 
further instruction in military sanita- 
tion, first aid, map reading, mess man- 
agement, drill, interior guard, and other 
military subjects. 

Since officers spend so much time in 
training men, the candidates receive a 
course in training methods. They get 
practical experience in this by teaching 
military subjects to groups of fellow 
candidates. Then they get practical ex- 
perience in the military subjects by go- 
ing out into the field and applying what 
they have learned. 

In the early days nearly all the train- 
ing was in the classroom. A candidate’s 
“fatigues” may have been wrinkled 
from an occasional hour of physical 
conditioning, but they were usually 
worn out only in the seat! Today the 


classes go on bivouacs in which the 
men learn both by doing and by ob- 
serving proper and improper methods. 

Candidates must learn how to main- 
tain duty rosters, keep morning reports, 
fill out sick reports, and do all other 
paper work necessary in operating a 
company. They also learn about Na- 
tional Service Life Insurance, the Red 
Cross, Special Services, and the other 
agencies that men will be asking them 
about. They must learn military law 
so they can assist in administering mili- 
tary justice in the units to which they 
will be assigned. They must learn the 
intricacies of the Army supply proce 
dure—the bane of many a candidate's 
career. They must be able to handle the 
many records that are involved in ac 
counting for and insuring efficient dis- 
tribution of the enormous volume of 
equipment that even a small unit in a 
modern army needs. 

This training all combines to make a 
soldier and a leader of the candidate. 
Although Ordnance troops are service 
troops, it was soon learned in this war 
that the thoroughness of Ordnance 
service combined with the mobility of 
modern war sometimes involves Ord- 
nance troops in combat. Ordnance 
troops are now classified as “combat 
service support.” As a result of this, 
more and more emphasis has been 





Prospective Ordnance officers learn to 
fire all small arms used by the Army. 
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Small classes and detailed training aids make rapid technical instruction possible. 


placed on combat and field training. 

Tactical problems are given for small 
units. These enable the prospective ofh- 
cers to handle small combat units and 
familiarize themselves with some of the 
unusual problems service troops are 
called upon to face. Some of this train- 
ing has proved invaluable in situations 
like the Battle of the Bulge where Ord- 
nance units were supplying troops at 
one end of their area and fighting at 
the other. Emphasis is placed on recon- 
Naissance, scouting, and_ patrolling; 
problems are designed to represent log- 
ical Ordnance missions such as the re- 
covery of matériel under enemy fire or 
the protection of a bivouac area from 
an enemy raiding party. Landing oper- 
ations have been included in the train- 
ing for the past two years, and the can- 
didates now work out a landing prob- 
lem in which they make an amphibious 
assault on an island. 


BEFINITE standards of physical pro- 
ficiency are set up, and any deficiency 
in this respect is reported to the relief 
board. At least three hours of physical 
conditioning are included each week. 
During field work candidates are in- 
volved in problems that are very stren- 
uous. Certain phases of the program 
give little opportunity for sleep or re- 
laxation, and the candidates learn the 
great inertia that develops when the 
men in a unit are fatigued. Any signs 
of surrender to fatigue are carefully 
noted by the tactical officers. 
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Many men reach a higher peak of 
OCS than 
their lives. 


physical efficiency during 
they have at any time in 
The rigorous training results in vigor- 
ous, alert men who are confident of 
their ability to work long hours. More 
and more emphasis has also been placed 
upon the training that will make the 
candidate a technician—not just an ofh- 
cer, but an Ordnance officer. 

In the first two classes there were 
about three weeks of technical training 
—today there are about three months. 
With the third class the training was 
enlarged to include a week of familiar- 
ization in technical ordnance and four 
weeks of study in one particular field 
of specialization. A year after training 
was begun, the four weeks were in- 
creased to five. 

More than two years ago it was real- 
ized that this amount of time was in- 
adequate to cover even one of the 
highly complex branches of Ordnance. 
At that time the school had gotten far 
enough ahead on the training of officers 
to make it possible to add twelve weeks 
to the course. When this was done al- 
most the entire thirteen weeks before 
graduation could be devoted to mili- 
tary training. A month of bivouac was 
added to the course to provide more 
practical experience. The twelve weeks 
after graduation were all spent on tech- 
nical training—four weeks on a general 
survey of all types of ordnance and 
eight weeks in the officer’s chosen 
specialty. 





When, a few months later, the Arm 
extended all officer-candidate an 
from thirteen to seventeen weeks, no 
change was necessary in this 6-month 
curriculum at the Ordnance School— 
the four weeks of general ordnance 
were merely given before graduation, 

Since that time, however, the milj. 
tary and technical training have been 
more closely integrated. Today a com. 
pany of candidates spends its last week 
in the field operating as a medium auto. 


The 


duties of company commander, platoon 


motive maintenance company. 
leaders, shop foremen, and all other com. 
pany assignments rotate among candi- 


dates as they solve tactical problems. 


BDURING the past four years the Ord- 
nance School has been constantly modi- 
fying the curriculum to meet the chang- 
ing needs of the war and to incorporate 
the benefits of field experience. In the 
early days, many short cuts were neces- 
sary because of lack of time and equip- 
ment, but the training was made as 
thorough as possible. When amphibious 
assault training was started, for exam- 
ple, it had to be conducted from row- 
boats, but the candidates learned the 
principles as well as today’s classes 
which make their assault from landing 
craft. 

When he graduates today, the second 
lieutenant is full of confidence in his 
ability and in the quality of his train- 
ing. He can drive any vehicle; he can 
fire any weapon; he has been shot at 
with machine guns and “run over” by 
tanks; he can use a bayonet or super- 
vise a shop, organize a motor convoy 
or lay out a training program; he is 
hard physically and mentally; he is pre- 
pared to take over a platoon—or a com- 
pany, if necessary—and take it into the 
field to render the service to combat 
troops for which Ordnance has become 
famous. 

Eprror’s Nore.—The first article of this 
series, “The Ordnance School,” appeared 
in the May-June 1945 issue of ARMY 
OrpnancE, p. 388. Succeeding articles 
will describe the Ordnance School’s ac- 
tivities in training enlisted specialists 
and commissioned officers, in developing 
training aids, and in giving technical in- 
struction to Ordnancemen under field 
conditions. One of the outstanding per- 
formances of Ordnance in this war is 
the training program as nearly a third of 
a million Ordnancemen can testify in 
war theaters in all parts of the world. 
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Ordnanee at the Front 


Supply and Maintenance with the Ninth Army in Combat 


HE Ninth Army, prior to mov- 

ing overseas in June 1944, was the 
U. S. Fourth Army. Arriving in the 
United Kingdom as a_ headquarters 
only, we were somewhat handicapped 
for personnel due to the fact that the 
First and Third Armies had previously 
built up their Ordnance services from 
Ordnance units available prior to the in- 
vasion. There were few qualified units 
remaining to fill Ninth Army require- 
ments. 

Our mission during our stay in Eng- 
land was primarily one of equipping 
and preparing combat units for duty 
on the Continent. Without a single 
maintenance or depot company in our 
organization we were dependent en- 
tirely upon the communications-zone 
Ordnance companies to do the actual 
work. 

This was one of many instances in 
which Ordnance worked as a combined 
service, and our headquarters was 
shown consideration. 
Facilities were made available, and the 
supply installations under the com- 


every possible 


munications zone accepted in a most 
codperative manner the added burden 
which we placed on them. The experi- 
ence gained and the contacts made dur- 
ing this arrangement proved invaluable 
later in helping the Ordnance section 
of the Ninth Army build up its own 
Ordnance troops and supplies. 

Finally the day arrived when it was 
our turn to follow the two preceding 
armies across the Channel. At that 
time the Ninth Army had received 
only one Ordnance medium-mainte- 
nance company which, of course, was 
not sufficient to support an army in 
combat. At least we had very little to im- 
pede our progress getting into France. 
As for supplies, we had none at all, so 
for once our transportation problem 
was an easy one, and we didn’t have to 
worry about where to set up a depot. 

A few days after our arrival in 
France we started to grow. The first 
steps were short ones but covered great 
distances. Acquiring a corps which was 








Colonel Warner is Ordnance Officer of the 
Ninth Army which has distinguished itself in 
fighting against the Germans on the Western 
Front. 
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operating against Brest and along the 
Loire River, we felt that finally we 
were in the war. Glancing over the 
situation brought on by our new as- 
signment, we found a single Ordnance 
battalion backing up a corps which was 
fighting a real war spread over a 
rather unorthodox front consisting of 
a strongly held city at one point and 
a river line extending for 200 miles. 
This another problem 
which required the assistance of the 
communications zone. The Ninth Army 
now had a depot company for general 
supplies and two ammunition com- 
panies to handle one of the largest 
concentrations of ammunition which 
had been laid down in any one point 
at that time. It was at this point near 
Brest that the Ninth Army came to a 
full realization of the vastness of am- 


presented 


munition tonnage. 

Combat requirements had to be 
taken care of, and on many occasions 
when it appeared certain supplies 
simply weren’t available they would 
appear suddenly and mysteriously at 
the last possible moment. The answer, 
of course, was long-range Ordnance 
planning which takes care of emergen- 
cies. However, on many 
occasions service troops 
had to do without sup- 
plies in order to assure 
a steady flow to the front. 

To add to our prob- 
lems with space and 
time, numerous Ord- 
nance companies of various types were 
now assigned to us. Some were still in 
the United Kingdom, some were on 
boats, and still others were operating 
with other armies. Where to put them 
so as to limit the amount of necessary 
travel was another problem. It was 
settled by selecting a site in Seine-et- 
Marne, near Paris. An Ordnance group 
headquarters was set up at this point 
and at last the Ninth Army had some 
Ordnance troops, consisting mostly of 
maintenance companies. The lone depot 
company was still struggling bravely to 
keep up a sort of token supply system. 

At this time our operations around 
Brest came to an end, and the army was 
moved to occupy a position on the main 








Starting out as a headquarters de- 
tachment in the United Kingdom 
without a single maintenance or 
depot company to call its own, 
the Ordnance section of the 
Ninth Army crossed the Chan- 
nel and soon found itself engaged 
in some of the hottest fighting of 
the campaign. How it grew in 
size and met the myriad difficul- 
ties of mobile warfare is inter- 
estingly told here by the man re- 
sponsible for its important task. 











front in Belgium. We were in a rather 
unusual position, with troops spread 
over France from Brest to Cherbourg 
to Paris, and a few were “somewhere” 
with other armies. To get orders to 
these units and arrange for road rout- 
ing to a concentration area in Belgium 
was a big problem. Telephone contact 
was limited and distances were great. 
At that time the chances of ever de- 
veloping an efficient organization out 
of the apparent chaos appeared remote. 

All worked well, however, and with 
our lone depot company still trying to 
get a load of parts in Rennes, the office 
started to build up supplies and re- 
serve equipment. We were now on the 
first team with the veteran First and 
Third Armies on either side of us and 
combat everywhere. Still listed as a 
“mystery army,” we often wondered 
if the Germans actually knew of our 
true identity. At any rate, it was an 
opportunity to get moving on a front 
that was not too many miles in extent. 
That was a fine feeling but one which 
was to prove short-lived. 


NO sooner were we settled than or- 
ders pulled us from our position in the 
center and shifted us to the left of the 
American sector. What a day that was! 
Many companies and tons of supplies 
were arriving at our established rail- 
head in northern France. In three days 
we were due to take over in Holland. 
Here we had to pyramid one move 
right on top of another one which was 
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still in the process of being executed. 

That was one time we threw the 
book away, and called about every un- 
orthodox play there was. The General 
Staff School’s teachings were forgotten, 
and the supply and maintenance of an 
army became a very simple problem 
of transferring men and supplies to 
the new destination by the most ex- 
peditious and logical means. 


EVERY Ordnance agency in the com- 
munications zone and the advanced 
section of the combat zone gave us as- 
sistance. Our Ordnance troops were 
equipped and rushed forward. Sup- 
plies came by air, rail, and truck for 
about a week, and the lone depot com- 
pany was trying desperately to keep 
from being buried entirely. 

During this mass movement of 
troops and supplies the war still had 
to be fought, and our troops across the 
German border required ammunition. 
It was not available near the front, but 
was just coming over the beaches. By 
careful rationing the available supply 
was stretched until the flow could 
start. When it did start, rain also came, 
and no longer could the fields be used 
for ammunition depots. It was neces- 
sary to take to the roads and especially 
those roads near the few rail yards 
where cars could be brought in. 

Once more the ammunition com- 
panies had to devise their own rules 
on ammunition storage to take care of 
the thousands of tons of powder, shells, 
and fuzes. One thing was certain—the 
German Air Force could never com- 
pletely destroy our depot as it was 
spread over many miles of road in Hol- 
land and Germany. Our combat troops 
were glad to see. that now they had 
plenty of ammunition to use as they 
advanced into Germany. 

With the heavy concentration of 
American and British troops in the 
area assigned to us, the location for 
Ordnance maintenance and depot com- 
panies became a major problem. It 
rained constantly, and the ground be- 
came a sea of mud. Maintenance work 
was next to impossible under such con- 
ditions, and hard surfaces and cover 
were essential. To place an army under 
cover when that cover apparently was 
not available required real improvisa- 
tion on the part of the group and bat- 
talion commanders. Companies were 
set up in caves, in factories, and on 
paved streets. It was a case of working 


under difficult conditions. Roadside 
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parking was utilized in lieu of vehicle 
parks, and the area around army sup- 
ply points was congested to a marked 
degree. 

To supply and maintain properly an 
army of from two to three corps re- 
quires a very formidable Ordnance 
force, and there are very few phases of 
the fighting army that do not in one 
way or another involve Ordnance serv- 
ice. First, Ordnance must equip and 
supply the entire army with its motor 
transportation, and the weapons of a’ 
fighting soldier must be put into his 
hands. | 

After that is accomplished, Ordnance 
must see to it that his battle losses are 
replaced and any dam- 
aged weapons or ve- ay 
hicles immediately re- hy 4: 
paired. Under the best 43:5, 
of conditions this is not =# 
a simple task. Also, a =F 
under the stress of A gh 
battle operations, along 
with the shortage of many items, it re- 
quires a closely supervised and closely 
integrated organization. 

Control of between ten or twelve 
thousand Ordnance troops spread over 
an entire army area is handled through 
group and battalion headquarters. The 
group corresponds to a regiment and is 
responsible for all operations of the 
battalion assigned to it. Tactical con- 
siderations require frequent changes in 
assignments. This calls for a very flexi- 
ble organization in the group, and 
movements of entire installations must 
be instituted on very short notice. The 
mere change in an army boundary can 
mean the necessity for moving and re- 
establishing several thousands of men 
and many thousands of tons of supplies. 
During any movement business must 
go on as usual, and the troops on the 
front lines can at no time be held up 
because of the change. 

The first consideration in any army 
plan must of necessity be that of sup- 
plies—without them there is no prog- 
ress. Fifteen or twenty thousand tons 
of various types of ammunition spread 
over many miles of road and arriving 
by trainloads at improvised railheads is 
more than a matter of tonnage. It be- 
comes one of individual rounds which 
must go to particular batteries at the 
proper time. A mistake in rounds or 
a careless inventory can easily result 
in an operation being held up at a 
critical time. The ammunition depots 
of the army are operated to a large ex- 
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tent by colored troops, and they've done 
an excellent job. 

With the bad weather conditions 
encountered during the fall and winter 
months, many of the combat and gery. 
ice units, such as truck companies, fing 
themselves in places where first. and 
second-echelon maintenance of motor. 
vehicle equipment is extremely difficult, 
Vehicles become caked with mud, and 
facilities for greasing and_ general 
servicing are very limited. 

To overcome some of the difficulty 
it has been found advantageous to pro- 
vide wash racks with pressure pumps 
so that the drivers may wash the ac. 
cumulated mud from the vehicles, Near 
the wash racks Ordnance installed com. 
plete greasing and servicing facilities 
so that the truck could then be given 
a check-over and serviced. This facility 
provided and supervised by Ordnance 
gives the soldier-driver means of keep. 
ing his vehicle in condition. 

Battlefield recovery is undoubtedly 
one of the most difficult missions which 
Ordnance service has to perform. Large 
quantities of equipment are abandoned 
or destroyed before the recovery teams 
can get them repaired. Smaller items 
are lost and, if picked up by the com- 
bat troops, are seldom turned back to 
the channels of supply. Such items as 
watches, field glasses, and pistols are 
almost impossible to recover and in 
percentage show up as the greatest 
losses. It is always difficult to reach 
captured enemy equipment before some 
of the most important items have been 
destroyed or pilfered. 

Much valuable information on enemy 
developments was lost as the result 
of these actions. With the shortage of 
fuel and the frequent rapid with- 
drawals, however, the Germans left 
more and more equipment intact. 


GERMAN ammunition, though, is not 
always safe to handle after it has been 
abandoned, and great care must be 
exercised by the salvage personnel in 
handling it. A great part of the work 
done by bomb-disposal squads is in 
supervising the removal of enémy am- 
munition from locations abandoned by 
the retreating foe. 

The Ordnanceman in range of enemy 
artillery and working amidst the debris 
of destroyed villages is truly a front- 
line soldier—an unsung hero whose in- 
genuity and resourcefulness keep the 
fighting weapons of an army moving 
to the front. 
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JULY-AUGUST.,1945 
Month by Month 


The Pershing Tank.—Strange how public interest vacillates 
on important military subjects! At the time of the Battle of 
the Bulge, when certain critics of American Army matériel 
cried loudly about alleged deficiencies of our tanks, there was 
great concern on all sides as to the design ability, engineering 
tactics, production skills, and general sufficiency of the In- 
dustry-Ordnance team to produce superior weapons. 

At that time some critics were convinced that because a 
great battle was raging we, so they said, were caught off 
guard. Now comes the announcement that the latest Ameri- 
can heavy tank, bearing the name of the revered General 
Pershing, was in use as the final battles in Germany were 
being fought. 

Here we have within the short space of three months a 
fine example of a typical American attitude. In time of 
trouble we worry no end and complain constantly that 
nothing has been done. After the victory is won, our thoughts 
are on other things—stock market, new automobiles, in- 
creased cigarette rations, etc., but the Pershing tank gets 
scarcely a nod. Anyway, this new monster weapon has 
thicker armor, a high-velocity 90-mm. gun with muzzle 
brake, torsion-bar spring suspension, and improved traction. 
The official designation of this new heavy 45-tonner is M26. 
(See illustration facing p. 65.) 
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Described as “the most powerful tank we have ever built,” 
the M26 is also designated the “Tiger Tamer.” It has a 
cruising speed of twenty-five miles an hour and can negotiate 
grades up to sixty per cent. The muzzle brake on the long bar- 
rel of the go-mm. gun is an old adaptation which American 
ordnance of recent years had discarded. It deflects the flash and 
muzzle blast and reduces the possibility of enemy detection 
of the gun’s position. The 90-mm. gun is capable of penetrat- 
ing 14 inches of armor plate at 300 yards with a high-velocity 
armor-piercing projectile. Other armament includes a coaxial 
caliber .30 machine gun in the turret, a caliber .30 machine 
gun in the front, and a caliber .50 aircraft gun on top of the 
turret. The M26 has four inches of frontal armor sloped to 
give protection equal to seven inches of flat plate. 
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Time Is of the Essence.—A very interesting and significant 
phenomenon is again occurring as American industry begins 
the reconversion of plant and facilities to the manufacture 
of peacetime goods. It is the same phenomenon in reverse 
which took place when our industry converted from peace- 
time to wartime operations. 

We are now told—and students on the question readily 
admit—that it will take from one year to eighteen months 
for American industry to get back into full, balanced pro- 
duction of civilian goods. This is exactly the time that was 
required for full, balanced conversion to a war footing. 
Whichever way you take it, American industry, as efficient 
and ingenious as it is, requires that much time to make the 
complete turn. 

In this simple fact lies the basic problem of industrial pre- 
varedness. When M-day comes again, the time factor will 
be the priceless ingredient in our preparedness. We cannot 
mobilize for war more quickly than we can mobilize for 
peace, but we should make every effort to cut the time factor 
down to the irreducible minimum. That will continue to be 
the meaning of industrial preparedness during the years to 
come. Every hour saved in the transition either way means 
that countless lives are not sacrificed and untold wealth is 
not wasted. 
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Fine Leadership.—News of the retirement from active mili- 
tary service of Maj. Gen. Thomas J. Hayes brings a feeling 
of real loss throughout American industry. General Hayes 
has served as chief of the Industrial Service of the Ordnance 
Department since June 1942 and assisted in carrying the 
great burden of ordnance production to climactic and suc- 
cessful heights. He is now on terminal leave and has been 
succeeded by Brig. Gen. A. G. Gillespie, formerly command- 
ing officer of the Watervliet Arsenal. 

In this change of important posts the training and experi- 
ence of our Regular Army Ordnance personnel stand out 
in bold relief. General Hayes has served in many important 
industrial capacities throughout the Industry-Ordnance or- 
ganization. His specialties were small-arms design and pro- 
duction. He knew production techniques intimately by 
reason of his many years of service in actual manufacturing 
operations. On May 30, 1945, he was awarded the Distin- 
guished Service Medal and the Legion of Merit. 

He is the author of “Elements of Ordnance,” the textbook 
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used at the United States Military Academy, written while 
he was professor of ordnance and gunnery at West Point. In 
his retirement, all friends will join in thanking him for his 
tireless and painstaking attention to a vast wartime enter- 
prise and wish for him a speedy return to good health and 
many years in which to enjoy the good things of life. 
Throughout his long military service the Army Ordnance 
Association and this journal have been the beneficiaries of 
his kindness. They, too, are grateful. 

His successor, General Gillespie, likewise has a long and 
brilliant career in Ordnance. Prior to his command at 
Watervliet he directed artillery production and before that 
was in command of the Rock Island Arsenal. In this one 
case there is strikingly portrayed the value of Ordnance 
training in actual production. These are not theorists who 
know little of the inside of a manufacturing plant. They 
have worked up from “grease monkey” through all the 
grades and along with the other Regular officers of the 
Department are qualified to talk the language of industry 
and to produce the results to which industry is accustomed. 


: 


Teamwork.—Of the many congratulations offered to the 
Army Ordnance Department on the occasion of its 133rd 
birthday, May 14, 1945, none was more significant of the 
relation of ordnance to air power than the following. Lieut. 
Gen. Ira C. Eaker, Deputy Commander of the Army Air 
Forces, writing to the Chief of Ordnance, Lieut. Gen. L. H. 
Campbell, Jr., said: 

“On this day, May 14th, the 133rd anniversary of the 
Ordnance Department, United States Army, it gives me 
great pleasure to extend to you the hearty congratulations 
of the Army Air Forces. 

“The success of the Army Air Forces in the European 
war and in the Pacific to date has been made possible in 
large measure through the support rendered by the Ord- 
nance Department. We salute you and the Ordnance-Industry 
team for this support and the tremendous contribution you 
have made to the war effort. 

“Our appreciation and gratitude go out to you, and I feel 
confident that the codperation between the Army Air Forces 
and the Ordnance Department which we have enjoyed in 
the past will continue to ultimate victory.” 

To have armed the greatest air fleet in history is an achieve- 
ment of which the Industry-Ordnance team is proud. It will 
ever be the purpose of the Ordnance fraternity to develop 
and produce the best fighting equipment for our Air Forces. 
Together our aircraft, our ordnance, our fliers, our mainte- 
nance men, and our industries—including research—are un- 
beatable. 

And speaking of testimonials, another significant one 
came recently to Maj. Gen. Henry B. Sayler, Chief Ordnance 
Officer of the European Theater of Operations. General Le 
Clerc, commanding officer of the 2nd French Armored Di- 
vision, writing on April 16, 1945, spoke highly of the service 
rendered by the American Ordnance contingent and also of 
the weapons produced by American engineers and American 
industry. Said General Le Clerc: 

“I wish to take this opportunity to thank you for the 
many kindnesses which Ordnance service has rendered to 
the 2nd French Armored Division. I have nothing but the 


102 








highest praise for the quality and dependability of th 
American ordnance equipment which has been supplied : 
us—your tanks, rifles, machine guns, artillery, ammunition 
and trucks—all of which, as you know, we have used With 
great success against our common enemy. 

“The Sherman tank with the 76-mm. gun has won grea 
favor with our armored troops. We like these tanks and r 
ways welcome the additional ones you allot to us. They 
have been tried and tested in battle and found to have the 
offensive qualities so vital in our operations.” 


2 


Good Point.—In the animated discussions anent the pos- 
sible consolidation of the Army and Navy into a single De. 
partment of National Defense, one point seems to have 
been overlooked. The two services have not done a mediocre 
job as they are. To fight a global war on two different fronts 
7,000 miles apart and to master two of the best-prepared 
enemies ever faced is not only good fighting as wars go—it’s 
perfect! 

Assistant Secretary of the Navy, H. Struve Hensel, dis 
cussing this subject recently, urged a very careful study of 
any such plan. He said: “We are not discussing armed sery. 
ices which have failed. Our present departments have ¢. 
tablished themselves in this war as successful, going concerns, 
We and our allies have won the first phase against what 
was once a military colossus. We are winning the phase 
against Japan. The Japanese Navy has been driven from the 
Pacific. Our ground troops are firmly entrenched on the 
threshold of the Japanese Empire. Failing organizations 
could not have achieved those victories. We owe it to pos- 
terity to be certain of improvement before we discard a vic- 
torious combination.” 


3 


American Ordnance in Germany.—Three great arsenals 
worked at top speed for weeks to supply the U. S. Seventh 
Army with thousands of tanks, vehicles, guns, and ammuni- 
tion for its offensive over the Rhine and into the Reich. 

The work was described by Col. D. C. Cabell of Little 
Rock, Ark., Ordnance Officer of the Continental Advance 
Section, which supplied the 6th Army Group. “The offensive 
called for many special rush jobs for which we had little 
preparation,” Colonel Cabell noted. “But we got all the 
needed matériel to the men at the front without cutting our 
long-range supply program.” 

New equipment—such as the small amphibious “Weasel”; 
the M24 light tank with the new track suspension and wider 
treads, which give it great flotation on soft ground; the fold- 
ing-type bazooka, which is easier to carry and conceal than 
the old model; and many other items still secret were rushed 
in quantity to the Army in time for the push. 

Typical of the sudden rush jobs was the one calling for the 
conditioning within 4 days of 205 amphibious trucks—the 
familiar “DUKW’s”—for the Rhine crossing. Officers and 
men assigned the task worked without sleep for three days 
and three nights and finished on time. Fortunately, twenty 
of the men, commanded by Lieut. Col. Oliver Lane of Fay- 
etteville, Ark., had had experience on similar jobs prior to 
the landings at Salerno and Anzio in Italy. 
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MIDWEST POST 

Brig. Gen. A. G. Gillespie, chief of the Ordnance Industrial 
Service, was the principal speaker at the inaugural meeting of 
the Association’s twenty-eighth local chapter—the Midwest 
Post—at Kansas City, Mo., May 16, 1945. His address was de- 
livered in the presence of more than 325 members and guests 
and recounted not only the contribution of industry in that area 
to Ordnance success in the war but also urged continued close 
cooperation for Ordnance research and development, and in- 
dustrial preparedness in time of peace. 

“America and her allies have come a long way since Pearl 
Harbor,” General Gillespie said. “We are now two down and 
one to go, but let us not forget that in fighting Japan we are 
still in the same war that we’ve been in since Pearl Harbor, Some 
have referred to the Jap war as a separate war from the one in 
Europe. It is not—it is the same war, but with a different 
theater of action. 

“But what about Japan? How much will it take to bring her 
to her knees? Some information is available that enables us to 
estimate the situation. First, it is believed that Japan is capable 
of increasing her production of almost every category of war 
equipment and military supplies. Secondly, we must solve a tre- 
mendous shipping problem before a major invasion can be 
launched, A large part of the shipping used in the European 
theater can be diverted to the Pacific, but several months may 
be required for this to become effective. 

“Thirdly, it is believed that Japan’s army has not yet been mus- 
tered to its full strength. Japan has a normal replacement of 
200,000 to 250,000 men a year as fresh drafts come of age. The 
destruction of her armies has not yet reached this annual rate. 
Fourthly, Japan has many strategic supplies on the home islands, 
in nearby Korea and Manchuria. The Army has estimated that 
she has also stock-piled large quantities of raw materials. Fifthly, 
and very important, is the fact that Japan operates on interior 
lines of supply. The farther she is crowded back toward her home 
islands, the greater her supply advantage becomes and the more 
nearly adequate her merchant fleet. Our own supply lines become 
more and more extended with every victory, and the round-trip 
time for our cargo ships becomes greater. As the Prime Minister 
of England has said, ‘When we realize that the factor of distance 
as between the logistic supply line to Europe and that to Japan 
is on the order of almost three to one, it is obvious that we have 
no simple job ahead of us.’ 

“Finally, the psychological effect of the end of our fighting 
with Germany might favor the Japanese rather than the allies. 
For the United States, Germany’s defeat means that a half-way 
point has been reached in the global war and will bring extensive 
changes in the war economy, which might induce a letdown in 
effort and morale. 

“To the Japs, our defeat of Germany means that Japan’s war 
with the United Nations is just beginning, It might well heighten 
Japan’s determination and fighting spirit. That we will defeat 
the Japs ultimately and decisively is certain. But against a 
treacherous and cunning enemy we cannot take anything for 
granted. Whatever demands are made upon us for war produc- 
tion against the Japs must be met and on time, Our job will not 
be easy. But I am confident that American industry will meet 
anv calls made upon it.” 

Col, Clyde H. Morgan, chief, St. Louis Ordnance District, an 
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Army Ordnance Association enthusiast of the first order, pre. 
sented the charter to the new-formed Post on behalf of Brig. 
Gen. Benedict Crowell, president of the Association. Col, R. W 
Coward, assistant district chief, spoke on the military policy of 
the United States—an address of unusual interest. 

Among the distinguished guests was Maj. Gen. C, H. Daniel. 
son, commanding general, Seventh Service Command, who for 
many years has been a strong supporter of the Industry-Orq. 
nance team, He gave high praise to American industry and to 
the Ordnance Department for their combined achievements jp 
this war. 

Eighty-one life members of the Association signed the applica- 
tion for the charter for the new Post. This is significant of the 
large and continuing interest of our fellow citizens in the great 
Midwest areas who are such firm supporters of the industrial- 
preparedness movement. There can be no question that the Mid- 
west Post will take its place among the leading local chapters 
of the Nation. 

The newly elected officers of the Post are: Harry Darby, 
president; J. C. Shepherd, vice-president; C. M. Standiford, 
second vice-president; Maj. H. W. Decker, secretary-treasurer; 
and the following directors: P. A, Froeschl, P. F. Rahm, L, M. 
Alexander, E. J. Ziegler, F. B. Nichols, and R. M. Williams. Al! 
of them have aided materially in the growth of Ordnance support 
in the Midwest Post area. Major Decker, in particular, contri- 
buted boundless energy and enthusiasm to the new enterprise 
which was quickly shared by his associates. 


QUAD CITIES-IOWA POST 


The Sky-Hi Ballroom of the LeClaire Hotel, Moline, IIl., on 
the evening of May 28, 1945, was the scene of the inaugural 
meeting of the Quad Cities-lowa Post, This was the twenty- 
ninth local chapter of the Association to be established, The 
genial and popular Col. Charles D. Wiman, until recently on 
the staff of Lieut. Gen. L. H. Campbell, Jr., presided. 

The principal address was given by Brig. Gen. John K. 
Christmas, Office of the Chief of Ordnance, and the charter was 
accepted by Col. Carl A. Waldmann, commanding officer of the 
Rock Island Ordnance Center. More than 200 members and 
guests attended. 

General Christmas spoke on the importance of the work done 
by the Rock Island Ordnance Center and of the industry in 
that area for the winning of the war. He described his experi- 
ences on the battle fronts of Europe during a recent inspection 
tour and urged all members of the Industry-Ordnance team to 
continue their close association with the Ordnance Department 
for the advancement of our armament design and production in 
time of peace. 

Colonel Waldmann gave a brief narrative of the history of 
Rock Island Arsenal and described in general terms its impor- 
tant function in the present military organization. 

At a business meeting incident to the inaugural, the constitu- 
tion of the new Post was adopted, and the following officers 
were elected: Colonel Wiman, John Deere & Company, presi- 
dent; John C, VanderPyl, American Machine & Metals Com- 
pany, vice-president; William B. Walker, Rock Island Arsenal, 
secretary-treasurer. The following directors were also chosen: 
Colonel Waldmann, Rock Island Arsenal; J. E. Kanaley, Ord- 
nance Steel Foundry Company, Bettendorf; Henry S. Lord, 
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French & Hecht, Inc., Davenport; E. W. Ross, Minneapolis- 
Moline Power Implement Company, Moline; H. K. Kicherer, 
International Harvester Company, Rock Island; T. E. Stahl, 
J. I, Case Company, Rock Island; Brig. Gen, E. M, Shinkle, 
Jowa Ordnance Plant, Burlington; E. J. Lattner, Century En- 
gineering Corporation, Cedar Rapids; H. V. Sivright, lowa-Des 
Moines National Bank, Des Moines; C. R. Sheaffer, Sheaffer Pen 
Company, Fort Madison; Frank H. Anderson, New Monarch 
Machine & Stamping Company, Des Moines; and N. L., 
Etten, Chamberlain Corporation, Waterloo. 

The guest of the evening was introduced by Col. John Slezak, 
chief of the Chicago Ordnance District, who also praised the 
achievements of industry throughout the Middle West in 
carrying a major portion of the Ordnance production load in 
this war. Other honor guests included Brig. Gen, T. S, Ham- 
mond, deputy chief, Chicago Ordnance District; Lieut. Col. 
I. W. Karraker, also of the district ; and Robert Doyle, member- 
ship secretary of the Chicago Post. 

Arrangements for the meeting were made and successfully 
carried out by Capt. E. A. Kitch, executive officer of the Quad 
Cities Regional Ordnance Office and secretary of the committee 
on organization. The nominating committee was under the chair- 
manship of Mr. Lord, a long-time member of the Association 
and president of French & Hecht Company. 


CENTRAL ILLINOIS POST 


The thirtieth local chapter of the Army Ordnance Associa- 
tion was established with headquarters at Peoria, IIl., on May 
29, 1945, when the Central Illinois Post held its inaugural 
meeting under the chairmanship of L, P. Weiner. Long a 
member of the Ordnance Reserve and now manager of Hiram 
Walker & Sons, Inc., Peoria, Mr. Weiner undertook the or- 
ganization of the new Post some months ago and brought it to 
a successful climax. 

Present at the meeting were representatives of the leading 
industries of the Central Illinois area to honor Brig. Gen. John 
K. Christmas, the principal speaker, The meeting was held in 
the ballroom of Pére Marquette Hotel, Peoria. The organization 
committee, in addition to Mr. Weiner, consisted of E, B. English, 
Caterpillar Tractor Company; R, L. Larson, Chevrolet Motor 
Company; and C. W. Ulrich, Altorfer Brothers Company, 
Peoria. 

Because of his long association with the design and produc- 
tion of tanks and other Ordnance automotive equipment, General 
Christmas devoted a major portion of his remarks to the contri- 
bution of the industry of that area to the tank and automotive 
program, He paid high tribute to many of the companies repre- 
sented there, not only for their work in meeting Ordnance pro- 
duction schedules in time of war but for their long peacetime 
interest and codperation with the Ordnance Department of the 
Army. 

Col. John Slezak, chief of the Chicago Ordnance District, 
described the volume and character of Ordnance production 
throughout the Middle West. The Central Illinois area especially 
has contributed in outstanding measure to the success of the Ord- 
nance program both from the standpoint of production technique 
and volume of manufacture. 

Preceding the formal meeting was a brief business session at 
which the following officers and directors were elected: Mr. 
Weiner, president; J. R. Munro, Caterpillar Tractor Company, 
Peoria, vice-president: Merle Yontz, R. G. LeTourneau, Inc., 
Peoria, treasurer; Robert Hafer, Peoria Association of Com- 
merce, secretary; Lieut. Col, Emil Norelius, Allis-Chalmers 


Manufacturing Company, Springfield, national director; and the 
following directors: J. M. Barkman, Barkman Chevrolet Com- 
pany, Danville; S, S. Battles, Midwest Manufacturing Company, 
Galesburg; M. C. Budlong, Westclox, La Salle; Fay E. Martin, 
Owens-Illinois Glass Company, Streator; and Vern T. Wissen, 
Oakite Products, Inc., Decatur. 
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AIMS AND ORGANIZATION OF A.O.A. 


Good progress is being made by the Committee on Aims and 
Organization of the Association appointed at the last annual 
directors’ meeting. The committee consists of the presidents of all 
local Posts of the Association under the chairmanship of Col. 
H. A. Gidney, president, Pittsburgh Post, Colonel Gidney has 
appointed a subcommittee consisting of R. E, Gillmor, president, 
New York Post; Edward T. Gushée, president, Michigan Post; 
Col. James L. Walsh, a national director; with Col. L. A. Codd 
as secretary, to suggest a tentative draft proposal for presenta- 
tion to the entire committee. The subcommittee is diligently at 
work, having devoted much time to conference and study. It 
will submit its findings shortly to the general committee. After 
full study and discussion, the completed draft will be presented 
to the board of directors for its consideration. 


DAYTON MEETING 


Under the direction of Louis Polk, vice-president of the Cin- 
cinnati Post and chairman of the Sheffield Corporation, a timely 
Ordnance meeting was held at the Biltmore Hotel, Dayton, Ohio, 
by members of the Association in Dayton and the Miami Valley. 
The meeting was held in conjunction with the Chamber of 
Commerce, and more than 800 members and guests were in 
attendance. 

The principal address was given by Brig. Gen. Donald Arm- 
strong, commandant of the Army Industrial College, Washing- 
ton, D. C. The guest of honor was Maj. Gen. C. T. Harris, Jr., 
commanding general of the Aberdeen Proving Ground, Md. The 
toastmaster was Col. Joseph C. Shouvlin, chief of the Cincinnati 
Ordnance District. 

General Armstrong praised the industrial organizations in the 
area for their continued production efforts in support of the 
war program and urged that they not relax their vigilance and re- 
search with the end of the war in Europe. He also described the 
field of activity of the Army Industrial College in training 
military and civilian personnel for their important wartime 
assignments. 

The principal guests at the luncheon, in addition to General 
Harris, included: 

Col. Thomas M, Jervey, Col. A. P. Taber, Lieut. Col. G. S. 
Johnson, and Lieut. Col, W. C. Oleson, all of the Air Technical 
Service Command; Maj. J. C. Conniff, Cincinnati Ordnance Dis- 
trict; L. W. Scott Alter, American Tool Works; Col. E. A. 
Deeds, National Cash Register Company; H. B. Doty, War 
Production Board, Dayton District; C. W. Dupuis, Central 
Trust Company of Cincinnati; Frederick A. Frye, War Man- 
power Commission; Frederick V. Geier, Cincinnati Milling 
Machine Company, and president, Cincinnati Post, Army Ord- 
nance Association; Omar S. Hunt, Marshall & Huschart Ma- 
chinery Company; Harvey C. Knowles, Procter & Gamble 
Company: A. E, Muller, King Machine Tool Company; and 
Col. A. H. Pugh, A. H. Pugh Printing Company. 

The sponsoring committee consisted of: W. J. Blanchard, 
Aeroproducts Division, General Motors Corporation; B. A. 
Brown, Moraine Products Division, General Motors Corpora- 
tion; Bennett Chapple, American Rolling Mill Company; James 
H. Davis, General Motors Corporation; Edward Godfrey, 
Frigidaire Division, General Motors Corporation; Edward Ho- 
bart, Hobart Brothers Manufacturing Company; A. F. Hubbard, 
Kilgore Manufacturing Company: Frank Irelan, Delco Products 
Division, General Motors Corporation; Carl Kindl, National 
Cash Register Company; Edward Kohnle, Monarch Marking 
System Company; Hon. Frank Krebs, Mayor of Dayton; Carl 
Lange, Apex Machine and Tool Company; John A, MacMillan, 
Dayton Rubber Manufacturing Company; David Meeker, Ho- 
bart Manufacturing Company; John O’Brien, Inland Manu- 
facturing Division, General Motors Corporation; Louis Polk, 
Sheffield Corporation: Ray Shouvlin, Bauer Brothers Company; 
and M. A. Spayd, Standard Register Company. 
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PUGET SOUND POST 


Officers and directors of the 
elected for the year 1945 are: A. F. Parker, president; Lieut. 
Col. Fairman B. Lee, first vice-president; John Nagel, second 
vice-president; C. W. Huffine, secretary-treasurer. Directors: 
Col. M. D. Mills, Lieut. Col. Charles R. Currier, J. A. Denn, 
Watt Fallis, A. Finlayson, Walter Toly, George Lamb, Paul 
Pigott, Adolph Engstrom, George Comstock, Henry Isaacson, 
and Roger Cutting, 


MICHIGAN POST 


Gen, Joseph W. Stilwell, Commanding General, Army Ground 
Forces, was the principal speaker and guest of honor at the 
second annual meeting of the Michigan Post held in the Book 
Cadillac Hotel, Detroit, on Wednesday, May 16, 1945. More 
than 1,100 members and guests were present. Edward T. Gushée, 
president of the Post, presided. Senator Prentiss M. Brown, 
chairman of the Post’s committee on membership, was toast- 
master. 

General Stilwell spoke on the experiences of our Army in 
China and also of the future of the war against Japan. An ex- 
cerpt from his address is published on page 79. He met with 
enthusiastic response and was particularly effective during the 
question period which followed. To one question, “How close is 
the relationship between the Chinese Communist and Russia?” 
the General answered at length—in the Chinese language! 

Announcement of election of the following directors of the 
Post was made by Mr. Gushée: Col. H. W. Alden, George D. 
Bailey, Robert L. Biggers, Charles T. Bush, Joseph M. Dodge, 
Harry F. Harper, Phil Huber, O. E. Hunt, K. T. Keller, H. 
Lynn Pierson, Walter F. Rockwell, S. T. Stackpole, Oscar 
Webber, and A. M. Wibel. They in turn have elected the fol- 
lowing officers for the ensuing year: Mr. Gushée, president; 
Mr. Harper, first vice-president: Mr. Pierson, second vice- 
president; Maj. J. W. Paynter, secretary-treasurer. 

Mr. Gushée paid tribute to the splendid results of the mem- 
bership campaign conducted under the able leadership of Senator 
Brown, capably assisted by Clifford Mogk. The entire State of 
Michigan now has a large and representative membership in the 
Post, and a schedule of activities is being arranged which will 
assist the national Association in its industrial-preparedness ob- 
jectives. Mr. Gushée made special mention of the work of Major 
Paynter. 

The popularity of the guest speaker and the general interest 
in the Michigan Post were shown by the large attendance at the 
meeting which taxed the facilities of the hotel and made neces- 
sary the return of many reservations which could not be ac- 
commodated. 


COLUMBUS POST 


Maj. Gen. G, M. Barnes, chief of Research and Development 
Service, Ordnance Department, was the principal speaker at a 
meeting of the Army Ordnance Association at Columbus, Ohio, 
on May 17th. He described the organization and some of the 
results of the Ordnance Department in codperation with in- 
dustry and scientific institutions for ordnance design. The chair- 
man of the meeting was Clyde Williams, Battelle Memorial 
Institute, assisted by J. S, Crout, a member of the Institute’s 
staff. 

Assembled for the meeting, which had as its objective the 
establishment of a new local chapter of the Association, with 
headquarters at Columbus, were many of the leading citizens 
of the State and locality. Under Mr. Williams’ direction there 
has been a considerable upbuilding of Ordnance interest in that 
area. Especially in view of the industrial strength of Columbus 
and its environs, together with the educational and research 
facilities therein, a local chapter of the Army Ordnance Asso- 
ciation will be particularly appropriate and helpful to the Ord- 
nance cause in that area. 
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ABERDEEN PROVING GROUND POST 


His first public address as lieutenant general was made by 
the Chief of Ordnance at a special meeting of the Aberdeen 
Proving Ground Post held at Aberdeen on the afternoon of 
April 30th. Generaf Campbell addressed more than 1,200 mem. 
bers and guests who had assembled in Theater No. l. Co 
George G. Eddy, president of the Post, presided. A special 
greeting was tendered General Campbell by the commanding 
general of the Proving Ground, Maj. Gen. C. T. Harris, Jr, 

In his remarks to the young Ordnance officer members of the 
Post, General Campbell stressed the importance of their con- 
tinued interest in Ordnance affairs after the war is won, “You 
men,” he said, “are those upon whom American Ordnance will 
depend in years hence for its leadership, its quality, and jts 
alertness, Here at Aberdeen you have absorbed the outlook and 
the special traditions of the Industry-Ordnance team. Whether 
you remain as officers of the Army in days to come or whether 
you be among the many who will return to civilian pursuits, 
yours will be the privilege of helping keep Ordnance in its 
rightfully important place in our economy and thus emphasize 
to the world the meaning of the flaming bomb.” 

Arrangements for the meeting were in charge of the officers 
and directors of the Post. Maj. Kieran J. Hackett, secretary of 
the Post, has rendered especially meritorious service since its 
establishment in planning its programs and bringing them to suc. 
cessful reality, 

PITTSBURGH POST 

Lieut. Gen. Levin H. Campbell, Jr., was the principal speaker 
at the annual meeting of the Pittsburgh Post held in the ball- 
room of the William Penn Hotel, Pittsburgh, Wednesday, May 
23, 1945. Col. Herbert A. Gidney,. president of the Post, pre- 
sided. The guest speaker was introduced by Col. Robert C. 
Downie, chief of the Pittsburgh Ordnance District. More than 
900 members and guests filled the ballroom. 

General Campbell had with him the chiefs of the thirteen Ord- 
nance Districts who were holding their regular quarterly meet- 
ing in Pittsburgh at that time. He also had his own personal 
staff from Washington. His address outlined the present prob- 
lems of the Industry-Ordnance organization in the transition 
from war in Europe to maximum effort in the Pacific. The ad- 
dress was received enthusiastically, He paid particular tribute 
to the effective work of the Pittsburgh Post and praised es- 
pecially Frank Bell, formerly chief of the district and now 
chairman of the advisory board, who preceded Colonel Downie 
as chief. 

In addition to the district chiefs, the following special guests 
were in attendance: From Headquarters, Army Service Forces, 
Washington, D. C., were Brig. Gen. H. C. Minton and Brig. 
Gen. D, N. Hauseman. From the Office of the Chief of Ord- 
nance, Washington, D. C., were Brig. Gen. A. G. Gillespie, Brig. 
Gen. R. E. Hardy, Brig. Gen. J. Kirk, Brig. Gen. H, F. Safford, 
Brig. Gen. G. M. Wells, Col. R. M. Cheseldine, Col. F. A. 
McMahon, Col. J. C. Raaen, Col. C. W. Reed, Col. Harold 
Shepherd, Col. W. R. Slaughter, Col. T. K. Vincent, Col. H. R. 
White, Lieut. Col. J. E. Johnston, Lieut. Col. W. R. Martin, 
Lieut. Col. T. J. Moore, Jr., and Lieut. Col. Lowell Thomas. 

Maj. William S. Rial, Jr.. was in charge of general arrange- 
ments for the meeting, all of which were of the high standard 
for which Pittsburgh is noted. 


LOS ANGELES POST 
The first of a new series of meetings designed to promote in- 
terest in the Los Angeles Post of the Association was held in 
the auditorium of the Los Angeles High School on April 23, 
1945. Approximately 500 members and their guests attended. 
C. L. Tanner, chairman of the program committee, was as- 
sisted by T. T. Arden, H. G. Bley, T. Kirk Hill, and H. C. 


Thomas, and a splendid program was arranged. 
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The meeting was opened by the president, Earl B. Gilmore, who 
welcomed the members and their guests. Mr. Gilmore outlined 
the purpose of the Army Ordnance Association. He pointed out 
that approximately $6,000,000 worth of ordnance material was 
roduced in the Los Angeles area during the month of March 
and that all manufacturers especially should be interested in the 
Association. 

Carl Soderberg, of Westinghouse Electric Supply Company, 
an expert on early American firearms, spoke on the Kentucky 
rifle, more properly called the “American Long Rifle.” Two 
types of this rifle were exhibited, and their operation was ex- 
plained. Mr. Soderberg described how the rifles were manu- 
factured and gave examples of their accuracy of fire. 

Dr. W. A. Fowler, assistant director of research, California 
Institute of Technology, identified with the rocket program 
since 1941, spoke on rockets, giving their history and develop- 
ment, how they operate, and their use in modern warfare, The 
latter point was emphasized by the showing of a film about 
rockets in action. An exhibit of rockets, cross-section models, 
and launchers was set up in the auditorium, and all members 
were given opportunity to examine these items at close range. 
Until the war is over, probably all meetings of the Post will be 


of this type. 
ST. LOUIS POST 


In its first meeting since Pearl Harbor, the St. Louis Post 
of the Army Ordnance Association played host to members of 
the local organization in a coordinated display of Ordnance 
achievement on Army Day, April 6, 1945. 

Facilities of historic Jefferson Barracks were made available 
by the commanding officer so that 2,500 local war contractors 
could have a full day of activity. High lights of the program in- 
cluded a military review, an address by Lieut. Gen. Levin H. 
Campbell, Jr., Chief of Ordnance, Ordnance firepower in action, 
GI chow, and a demonstration of Aberdeen’s Kent Battery. 

Military and civilian officers of the local chapter were on the 
reviewing stand with Brig. Gen. Aubrey Hornsby, command- 
ing general of the AAF Eastern Technical Training Command, 
who presented the Air Medal to Mrs. F. W. Gibbons for her 
son, Lieut. Laurence J. Flory, missing in action over Italy. On 
the reviewing stand, in addition to General Hornsby and Mrs. 
Gibbons were: Col, Richard E. Anderson, commanding officer, 
Jefferson Barracks; E, B. Meissner, president of the St. Louis 
Post; Col. Clyde H. Morgan, vice-president; and Maj. M. F. 
Hubbell, secretary-treasurer; Lieut. Col. Frank R. Hassler, St. 
Louis Ordnance District, and Col, L. A. Codd, executive secre- 
tary of the national Association. The 757th Military Police 
Battalion passed in review after the presentation. 

Following the review, a vivid demonstration of the behavior 
of pro‘ectiles in flight was shown. Capt. A. E. Pitcher of Aber- 
deen Proving Ground, using miniature cannon (popularly 
called the Kent Battery—after Robert Kent, renowned ballisti- 
cian of Aberdeen Proving Ground), fired numerous shells show- 
ing faults of incorrect balance, ogive, rifling, and surface finish 
of the projectiles. It was a forceful exhibition emphasizing the 
necessity for accurate workmanship to obtain maximum range 
and accuracy from a shell. 

At the post field house, St. Louis contractors displayed the 
Ordnance items they manufacture, and Rock Island Arsenal 
furnished its miniature artillery models for inspection, Combat 
pictures from all theaters of operations lined the walls of the 

exhibit building, 

At the mess hall, Mr. Meissner presided over the brief meet- 
ing that followed the GI luncheon. In his remarks he praised 
the St. Louis Ordnance District for its interest in the Association 
and pointed out that five of the nine Posts activated since Pearl 
Harbor were within the boundaries of that district; also, that 
within the same territory were one-half of all life members and 
one-sixth of the total members of the national Association. He 
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then introduced Colonel Codd who explained the mission of the 
Association in peace and war. He then lauded the work done 
in the Midwest for the Association and presented on behalf 
of the president of the Association the Army Ordnance emblem 
to Colonel Morgan, chief, St. Louis Ordnance District, and 
to Col. Richard W. Coward, assistant chief, for exceptional ef- 
forts in developing new Posts and increasing membership in the 
Association. 

In his talk, General Campbell paid tribute to the “industrial 
capacity of the Midwest” for bearing a “great share of the Ord- 
nance production program. Ordnance is responsible for the 
production of all fighting equipment,” he declared. “We turned 
to private industry for production of by far the greater share of 
the total output. We have been a team—the [ndustry-Ordnance 
team—and that combination has been a winning one.” 

A convoy of sixty 2%-ton trucks transported the members to 
Moss Hollow range for the afternoon's firing demonstration. 
There spectators saw in action the carbine, the Garand, Spring- 
field, Tommy gun, air- and water-cooled machine guns, Brown- 
ing automatic rifle, 37-mm. antitank gun, grenade launcher, 
bazooka, and mortars. In addition, smoke grenades, pyrotechnic 
signals, flame throwers, walkie-talkies, and a message pickup 
by airplane, were also demonstrated. 

A special firing exhibition was provided by Claude Parmelee 
of the Western Cartridge Company. Mr. Parmelee, well-known 
big-game hunter, gave a startling example of accurate firing 
using the smaller shoulder weapons, including the Tommy gun, 
carbine, and Garand. Throughout all the firing events, the 
walkie-talkie and an Army mobile sound truck were used to 
give a running commentary of all events. With this hookup the 
spectators could hear the commands of the crew chiefs. 

Most of the firing was done by enlisted men from the Ord- 
nance Unit Training Center, Red River Ordnance Depot, Texar- 
kana, Tex. Under the leadership of Lieutenants Loyd and Bick- 
ing, flame throwers were operated by crews from the Rocky 
Mountain Arsenal, Denver, Colo., and the 60-mm. standard and 
jungle mortars were fired by an officer crew from the 757th 
Military Police Battalion. Sound and radio equipment were op- 
erated by personnel from Camp Crowder, Mo.—Caprt. B. A. 
DAWES. 


AMERICAN LEGION COOPERATION 


The executive committee of the American Legion, Depart- 
ment of Michigan, at a recent meeting in Detroit adopted the 
following resolution for which all members of the Army Ord- 
nance Association are grateful: 

“Whereas, the Army Ordnance Association has promoted the 
development of improved ordnance material during the period 
since World War I, and 

“Whereas, the need for study and development has been 
proved by the rapid advances in the performance of ordnance 
material, and 

“Whereas, as it is essential for the security of the Nation 
that America remain in the forefront in the development of new 
weapons, now therefore 

“Be it resolved That the American Legion commend the Army 
Ordnance Association for their patriotic motive and their con- 
tributions to national defense, and 

“Be it further resolved That we recommend that the individ- 
ual members of the American Legion give serious consideration 
to the support of the program of the Army Ordnance Associa- 
tion by assuming individual membership.” 

The Army Ordnance Association gladly joins hand with the 
Legion for victory and for preparedness in the years to come. 


MEMBERSHIP EMBLEMS AWARDED 


The Cleveland Post recently brought to a successful close a 
membership campaign which added nearly 8,000 new names to 
the Association’s roster. For their outstanding service, the national 


107 

















We 


=e ost we 
aan ee 


BUT PERMITE PAINT PROTECTION 
KEEPS OLD MAN CORROSION OUT! 








@ YES, Old Man Corrosion is a persistent foe! But 
he attacks in vain, when wood, metal or other sur- 
faces are protected with Permite Ready-Mixed 
Aluminum Paint. 
lapping aluminum flakes sealed tightly together 
by the exclusive Permite synthetic vehicle form 


The multiple layers of over- 


a finish which brightens and beautifies the sur- 
face, and protects like a coat of armor against 
moisture, fumes and other corrosive agents. 


While wartime restrictions on aluminum paints 
have been relaxed, certain materials used in 
Permite Aluminum Paints are obtainable only on 
orders of high priority rating. 


In addition, we produce a complete line of 
synthetic enamels, varnishes, lacquer enamels and 
other product finishes formulated to government 
specifications. 


The experience of Permite chemists and the facili- 
ties of our modernly equipped paint plant are at 
your service. Quotations on your product finish- 
ing needs submitted promptly upon request. 


ALUMINUM INDUSTRIES, Inc., Cincinnati 25, Ohio 


* 
* a 
Distributors in Principal Cities * 
* * 
The Permite Line of Industrial Finishes includes ke nm 
Synthetic Enamels, Lacquers, Lacquer Enamels, re ’ 
Varnishes—also Government Specification Finishes. * * 
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executive committee has approved the award of the Association's 
Gold Membership Emblem to the following officials and te. 
gional chairmen who assisted materially in this work: 

Clifford F. Hood, president of the Cleveland Post ang presi. 
dent, American Steel & Wire Company, Cleveland, Ohio; 

Col. E. A. Lynn, secretary-treasurer of the Cleveland Post and 
chief of the Cleveland Ordnance District; 

John C. McHannazn, first vice-president of the Cleveland Post 
and chairman of the Board, Central National Bank of Cleye. 
land. 

The Emblem was also awarded to the following area chairmen: 

A. J. Weatherhead, Jr. (Cleveland), president, the Weather. 
head Company ; 

George W. Stephens (Mansfield), president, Mansfield Tire 
& Rubber Company ; 
Clyde Williams 

Institute ; 

James E. Trainer (Akron), vice-president, Firestone Tire & 
Rubber Company ; 

Dan S. Ellis (Lima), vice-president, Lima Locomotive Works, 
Inc. ; 

William H. Forster, Jr. (Erie), president, Hays Manufactur. 
ing Company ; 

Henry A. Roemer (Youngstown), president, Sharon Steel 
Corporation; 

Ward M. Canaday (Toledo), chairman of the board, Willys. 
Overland Motors, Inc.; 

W. R. Timken (Canton), 
Bearing Company. 


(Columbus), director, Battelle Memorial 


Timken Roller 


vice-president, 


ORDNANCE EXPERTS HONORED 


Seven employees of the Ordnance Department, each with 
service of more than twenty years, were honored recently by an 
Award for Exceptional Service. These Ordnancemen have served 
the Department in posts of unusual responsibility at headquarters 
in Washington. Beginning in World War I and through the in- 
tervening years, they helped carry forward Ordnance policies 
which are now producing excellent results for the Army and 
for American Industry. The awards were presented recently by 
Lieut. Gen, L. H. Campbell, Jr., Chief of Ordnance, to the 
following : 

Orie L. Beardsley, who helped develop many items of artillery 
during his thirty-three years of service ; 

Samuel Feltman, who was cited for his work in the field of 
ballistics ; 

Fred Hawkes, who was honored for his work in the field of 
ammunition design, development, and production; 

Edward L. Holladay, who displayed keen foresight in the prep- 
aration and coordination of specification policies ; 

Herman A. Matson, who was cited for his part in adapting 
the Swedish Bofors antiaircraft gun for American production; 

Harold G. Towner, who displayed unusual engineering skill 
in designing and developing many types of artillery ammunition 
during the past twenty-seven years; 

Dr. Michael G. Yatsevitch, who was recognized for excep- 
tional service in the development and improvement of methods 
and procedures connected with gun forgings. 


COLONEL EHRLICH RETIRES 


All friends of the Ordnance Department of the Army who 
knew him in the years before Pearl Harbor will regret to learn 
Lieut. Col, A. M. Ehrlich, until recently chief clerk of the De- 
partment, has retired from active service. Beginning as a clerk 
in the Census Bureau in 1910, he transferred to the Ordnance 
Office in 1916, He became chief clerk of the Ordnance Technical 
Staff at the time of its organization following World War I. He 
became civilian chief of the Fiscal (Continued on p. 110) 
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Chevrolet-built Pratt &“ Whitney 
engines power America’s mighti- 
est warplanes, including the C-82 
Flying Boxcar, shown above. 


orks, 


























ctur- 
Steel 


illys. 


7 CHEVROLET 


we Americas Automotive leader Gears All [ts Resources to 


by an 


=\'THE BIGGEST TRANSPORT JOB 


dlicies 


x | OF ALL TIME | 





o the 
| ~ an Ma : 

ity | on land+--in the air --- all around the world | 
ld of BI ) 
eld of BF | ao 
rep. |, | BUY MORE WAR BONDS qa ; 

| | HELP SPEED THE VICTORY ) pe site ORE MBE Chéurolet hie: wieeeedal 
ipting & } Py more than 475,000 mili- 
m5 tary trucks in three dif- 
d - ferent types, serving our 
nition fighting men everywhere. 
XCep- . a.) 


‘thods 


r who 
learn 
e De- 
clerk 
nance 


hnical 
I. He 


7 CHEVROLET DIVISION OF GENERAL MOTORS 


NCE 
July-August, 1945 


HYDRAULIC PRESSES 
FOR EVERY INDUSTRY 


WW ATSON-STILLMAN builds a comprehen- 
sive line of hydraulic presses and equip- 
ment that meets the many and varied require- 
ments of railroads, aircraft, automotive, ceramic, 
plastic, shipyards, metalworking, chemical, and 
processing plants and practically all other major 
industries. 


W-S presses include types for assembling, baling, 
bending, briquetting, cable, covering, coining, de- 
hydrating, embossing, extruding, flanging, forcing, 
ceramic and plastic molding, straightening, stamp- 
ing, testing, and vulcanizing, forming, drawing, 
blanking, etc. Watson-Stillman also builds accu- 
mulators, intensifiers, pumps, forged steel valves 
and fittings and other items necessary for the 
installation and efficient operation of complete 
hydraulic systems. 


The presses shown here are but a few of the 
many types and sizes produced by Watson-Still- 
man. For more detailed information, write for 
bulletin 110-A covering a wide variety of hy- 
draulic equipment. 





Open-Gap 
Straightening Press 
(Bulletin 320-A) 


(Bulletin 110-A) 


Horizontal Injection Molding Press 
(Bulletin 621-B) 


Single-Action 
Forming Press 


Horizontal Forcing Press (Bulletin 110-A) 


(Bulletin B-15) 


Vertical-Horizontal Vertical Double-Action Compression 
—_ ress Bushing Press Forging Press Molding Press am 
(Bulletin 330-A) (Bulletin 520-A) (Bulletin 110-A) (Bulletin 641-A) 


THE WATSON-STILLMAN COMPANY 


FACTORY AND MAIN OFFICE: ROSELLE, NEW JERSEY, U. S. A. 
Designers and Manufacturers of Hydraulic Equipment, 
Valves and Forged Steel Fittings 
The Canadian Fairbanks-Morse Co., Ltd., 

980 St. Antoine Street, Montreal, P.Q. 

Branches in all Principal Canadian Cities. 
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Division of the Ordnance Office in 1926 until the retirement of 
Col, C. E. McRae in December 1940 when Colonel Ehrlich be. 
came chief clerk, Ordered to active duty in September 194) aa 
major in the Ordnance Reserve, he was promoted to lieutenant 
colonel in 1942. Illness prevented his continuing in that Capacity 
and he has now retired because of physical disability. At the time 
of his retirement, General Campbell, Chief of Ordnance. com. 
mended him for meritorious civilian service. 


NECROLOGY 


Col. Cleveland Hill Bandholtz, a distinguished Ordnance 
officer of long service, died at Walter Reed General Hospital 
Washington, D. C., May 7, 1945. He was retired for physical dis. 
ability several years ago and had since been ill continuously, His 
last Ordnance assignment was as commanding officer of the 
Raritan Arsenal, Metuchen, N. J. 

“Bandy,” as he was known to his old friends, will be re. 
membered for his jovial personality which shielded a deep 
knowledge of Ordnance technology and procedure. He was 
born June 13, 1891, at Fort Ontario, N. Y., a son of Maj. Gen, 
H. H. Bandholtz. Graduated from the U. S. Military Academy 
in 1914, Colonel Bandholtz during World War I was on duty 
at Aberdeen Proving Ground. 

Subsequently he served tours of duty at many Ordnance 
arsenals and depots where he held posts of exceptional re. 
sponsibility, He served as Ordnance Officer of the Panama 
Canal Department and was especially familiar with the training 
of Ordnance Reserve officers, He was a graduate of the Ord- 
nance School of Application, the Army Industrial College, and 
the Command and General Staff School. 

He was one of that small group of Regular officers of the 
Ordnance Department who did much to shape the policies and 
draw the plans for Ordnance production and field service in 
time of war. All the more will his memory be cherished by those 
who have similar responsibilities now and in the years to come, 


Rauley O. Mongan of New York City, well-known ordnance 
engineer and a member of the Association, died at the Flower 
Hospital in that city on May 22nd, after an extended illness. 
Mr. Mongan attended the United States Naval Academy for four 
years, graduating in the class of 1923, He thereafter became asso- 
ciated with the engineering branch of SKF Industries, Inc., in 
Philadelphia. At the time of his death, he was active as a consult- 
ing engineer and vice-president of Cornell Machine Company and 
Metals Reclaiming Corporation, both in New York. 

Mr. Mongan had been active throughout the war unremit- 
tingly in special research for the Ordnance Department, the 
Chemical Warfare Service, and the Naval Laboratory and had 
contributed to the development of special fuze and mortar load 
design in particular. He was a member of the Safety Committee 
on Pyrotechnics of the Ordnance Department and numerous 
ordnance and engineering groups. 


NOTICE also has been received of the deaths of the follow- 
ing members of the Association: Frederic F. Bahnson, Winston- 
Salem, N. C.; James D, Cartin, Watertown, N. Y.; Michael J. 
Curtin, Philadelphia, Pa; Pfc. Isaiah Eisen, APO 443, New 
York, N. Y.; James M, Hughes, Chattanooga, Tenn.; C. E 
Leach, New York, N. Y.; C. S. MacNeil, Dayton, Ohio; Joseph 
C. Maguire, Denver, Colo.; Walter B. Minch, Mount Lebanon, 
Pa.; Donald N, Mussen, Williamsville, N. Y.; Victor J. Ohle- 
macher, Toledo, Ohio; Bert B. Quillen, Cincinnati, Ohio; Le 
land M. Shout, Detroit, Mich.; James J. Turner, Philadelphia, 
Pa.; George H. Wright, Ballston Spa, N. Y. To their relatives 
and friends) ARMY OrDNANCE, on behalf of the Association 
membership, extends condolences. 
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In order to eliminate the radio 
interference caused by high-fre- 
quency impulses radiated from 
almost every type of electrical 
apparatus, Breeze pioneered the 
engineering and manufacture of 
shielding for aircraft, automotive, 
marine and industrial engines. Each 
application presented specialized 








BREEZE 


MARK[A 





problems which Breeze, with its 
wide background of experience in 
the field, has been well equipped to 
overcome. Today Breeze Shielding 
has stood the tests of 18 years of 
service, and is constantly being im- 
proved to meet new needs. 

In the electronic age of tomorrow, 
the thorough shielding of electrical 













































equipment of all types will be of 
even greater importance. To manu- 
facturers or users of such equfp- 
ment, Breeze engineering and pro- 
duction facilities make it America’s 
Headquarters for Radio Ignition 
Shielding. For a complete analysis 
and recommendation, call in a 
Breeze shielding engineer. 


(BREEZE) GLE CORPORATIONS, INC. sewers, new srey 
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SMALL ARMS 











AMMUNITION 
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PIERCING AND PRIMING MACHINE 
For Caliber .45 Cartridge Cases 





ment of machinery 


handling of explosives. 


One of our large family of Small Arms 
Ammunition Machinery. This line is the 
outgrowth of long ag urea in the develop- 

or the mass production 
of bullets, cartridge cases, etc., and the 


While the equipment is used extensively 

‘in U. S. Government Arsenals, the line 

includes also various machinery adapted to 

the manufacturing practices of England, © 
_ Canada and other foreign countries. 











WATERBURY 


Waterbury 


CHICAGO CLEVELAND 


SALES OFFICES: 


FARREL 


FOUNDRY AND MACHINE COMPANY 


Connecticut, U.S.A. 


NEWARK, N. J. 
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WINNING THE PEACE 


Ir has been well said time and again that we must win Not only 
the war but the peace. The winning of the peace might be defined 
as the development of ways and means to insure over the years 
to come our economic, political, and personal freedoms. The 
elimination of armed conflict is fundamental in such a concept, 
How successfully that objective can be accomplished we do not 
know, but we must strive with all our power to that end, If we 
are to face the realities and not take another chance on being 
caught “too late with too little,” we must learn from present ex. 
perience and reverse our prewar concept as to the importance 













of military preparedness. 

During the war, the evolution of war products has involved 
progress in three fields: (1) continuous changes in design to 
facilitate production, reduce man-hours, save materials, and lower 
costs; (2) continuous advance in technological standards to 
improve the quality of combat equipment; and (3) development 
of new military implements. 

In codperation with military technicians, outstanding progress 
has been made and will continue to be made in each of these 
fields. After the war, if we are to win the peace, we must con- 
tinue to move forward by maintaining for preparedness equally 
close liaison between the armed services and industry. This calls 
for unceasing application of the day-to-day developments of 
science and industry to the improvement of war matériel and 
methods of manufacture, so that American industry shall ever be 
ready to set in motion quickly, if needed, its vast powers of mass 
production for war with minimum changes in plant and machinery, 

Modern warfare on the material side is in a sense a conflict 
between opposing standards of technology. Technical superiority 
and quantity of war materials are both essential. But in general 
it may be said that technical superiority will go far in offsetting 
numerical quantity in almost all classes of military equipment. 

Prewar, there was relatively little organized liaison between 
industry and our armed forces. The technical staffs of industry 
were little acquainted with military equipment. The various war 
products that were to be needed in great quantities and in record 
time had not been designed for manufacture on a mass-production 
basis. As a nation in peacetime we had little interest in anything 
pertaining to war. Billions were made available for other pur- 
poses, but adequate resources for military preparedness were 
denied. The cost of the war, in human life and also in material 
values, might have been importantly reduced and the war short- 
ened if we had been better prepared. 

With the war’s end, public interest in war problems will 
diminish. Demands for the development and production of 
civilian goods and services will require an all-out effort. On the 
other hand, to translate the lessons of war into any advanced 
type of military apparatus, such as a tank for instance, is just 
as great if not a greater task than to design and produce a 
modern automobile, The money costs of such military develop- 
ment work are not large, relatively, The problem lies in stimv- 
lating and maintaining in peacetime the necessary program and 
in devoting the necessary technical effort to its accomplishment 
Under the emotionalism of war, many things are possible that 
in peace become psychologically most difficult. Moreover, as time 
passes, the danger from inaction increases and the realization of 
the danger decreases.—ALFrep P. SLOAN, Jr., Chairman, General 


Motors Corporation. 
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SAIPAN 


dot in the Pacific. . 





has more communications equipment 
than a city of 190,000 people 





TELEPHONES are everywhere 
on Saipan, to provide in- 
stant Communications 
throughout this island 
base. 





SWITCHBOARDS serving air 
fields, naval bases and 
army establishments speed 
vital reports and orders, 
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The little island of Saipan today has communications 
facilities greater than those of Hartford, Connecticut. 


Without this vast array of telephone, teletype and ra- 
dio apparatus—much of it made by Western Electric— 
Saipan could not play its key part as an army, navy and 
air base in the great drive our fighting forces are making 
toward Tokyo. 


When you realize that Saipan is only one small island 
—and that many more bases must be taken and similarly 
developed—you get some idea of the job still ahead. 


In peacetime Western Electric makes your Bell tele- 
phone equipment. Today its manpower and manufactur- 
ing facilities are devoted to meeting our fighters’ increased 
needs. That’s why there is not enough telephone equip- 
ment to take care of all civilian requirements. 


To speed final Victory, buy all the War Bonds you can—and keep them! 





°F western Electric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR... ARSENAL OF COMMUNICATIONS EQUIPMENT. 





CABLE, much of it plowed 
underground, and open 
wire as provide thou- 
sands of miles of telephone 
circuits, 





RADIO equipment of many 
kinds keeps Saipan in -ouch 
with Washington, awaii, 


other islands, aips and 


planes. 
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FULLER FIBER BROOM 


THE FINEST TOOL OF ITS KIND 


A SIZE AND WEIGHT 
FOR EVERY NEED 


FLOOR BRUSHES 
SCRUB BRUSHES 
DUST BRUSHES 
WET MOPS 
DRY DUSTING MOPS 
FIBER BROOMS 
WAK & POLISH 


Send for Catalog to Dept. 54 
THE FULLER BRUSH COMPANY 


INDUSTRIAL DIVISION + HARTFORD 2, CONN. 





CAPTURED ENEMY ARMS FOR SALE? 


Tue Epitor—So many thousands of Americans would like to 
own German and Jap rifles and pistols, I wonder why some of 
them couldn’t be brought back to the United States on returning 
ships and sold at cost prices. Of course these guns will get here 
after the war, in the hands of dealers who will turn them int 
retail channels at a good profit. It seems to me, however, that 
we fellows who have bought the bonds and are paying the taxes 
should have an opportunity to get some of these guns at reason. 
able prices through such an organization as yours, and perhaps 
through the National Rifle Association. What do you think? 
L. A, WILKE, 


Gainesville, Tex. Manager, Chamber of Commerce, 


w Should captured enemy arms be made available, we can think 
of no two more appropriate nationwide organizations to handle 
their distribution !—EbrrTor. 


THAT TANK QUESTION AGAIN 


THE Epitor.—I am prompted to send this letter because of the 
editorial, “Our Tanks Are without Equal,” appearing on page 
265 of the March-April 1945 issue of ARMY ORDNANCE, 

It seems to me that your editorial only adds more to the im. 
pression that our Ordnance Department has been put on the de- 
fensive with respect to our tanks and their performance when 
compared with those of the enemy, particularly in the Europeag 
theater of war. 

There has been so much defense of our tanks that, as an ex- 
officer of World War I, I am very much inclined to believe that 
we should take some stock in what the tank men who actually 
have ridden these tanks have to say about them. Furthermore, 
no one to date has successfully denied that our tanks have been 
outgunned. 

Your editorial, which quotes some of our general officers and 
then fades off into well-deserved praise of our M1 rifle, is sup 
ported by a lot of information, unofficial but authentic, coming 
from the front, Furthermore, news items have recently been re- 
leased about another tank, the General Pershing, which, let's 
hope, will be a better match for the Tigers. 

In an editorial we like to have factual data with both sides pre- 
sented without prejudice so that we may come to our own con- 
clusions with respect to the merits of the issue. .. . 

P. C. LEFFEL 
Chicago, III. 


Tue Epiror.—! have read the editorial “Our Tanks Are without 
Equal” in the March-April 1945 edition of ArMy OrpNANCE 
Is one to assume from this editorial that certain columnists and 
others, offering what seemed to be constructive criticism, were 
not presenting facts ? 

Jack O, Ho ts 
Detroit, Mich. 


w The editorial, “Our Tanks Are without Equal,” is quite spe 
cific in saying that the pages of our journal are open for a full 
and conclusive statement of the case about tanks. Having quoted 
the opinions of Generals Eisenhower and Patton, both of whom 
are quite enthusiastic about the products of the Industry-Ord- 
nance team, we are more than willing at all times to give space to 
equally competent opinion.—Eprtor. (Continued on p. 116) 
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BUT IT SAVES YOU TIME AND MONEY! 


Here is the most scientifically designed gas mixing 
device; incorporated into every VICTOR welding 
torch nozzle. Both oxygen and acetylene molecules 
are here thoroughly mixed; it controls ideal exit ve- 
locities. In short, it is the real reason why VICTOR 
welding or cutting torches are so free from annoying 
popping and back-firing—produce such ideal flame 
characteristics—stay on the job longer. 
The VICTOR spiral mixer has made VICTOR 


torches the most economical to own and to operate- 
VICTOR EQUIPMENT COMPANY 
844 FOLSOM STREET - SAN FRANCISCO 7, CALIF, 
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Communications 








ARMY ORDNANCE ON OKINAWA 


THE Epiror.—I wish to express my appreciation on the proms, 
issuance of my new membership card. While in the Philippines 
I looked forward to the editions of ARMY ORDNANCE magazine 
and now that I’m situated in a new locality the magazine and 
monthly Bulletin will be doubly welcome. 

I am proud that, during my civilian life, I was associated with 
Ordnance when working with the Philadelphia Ordnance Dis. 
trict and prouder still of the Ordnance Department in general 
when I view and read of the results of its endeavors. 

Corp. RayMonp J. Doucuergty 
Okinawa, Ryukyus. 


mw And we are proud of the job our Ordnance soldiers are doing 
in every theater—proud, too, to learn that ARMy OrpNance has 
also invaded the Ryukyus! 


GAGES FOR ORDNANCE 


THE Epitor.—Your magazine ARMY ORDNANCE is dedicated to 
victory through armament research, production, and supply. May 
I submit for study the following suggestion regarding contract 
negotiation ? 

When the Government’s negotiator and the factory representa. 
tive agree on the terms of the contract, instead of allotting a cer. 
tain sum to the facility for gages, have the Government assign 
the Ordnance gages to the company or make up two sets if 
necessary—one for the facility, the other for the R.I.O. The 
gages, after they have been checked by the representatives from 
the gage section of Ordnance and the facility, are given to the 
company; from there on the Government should get its matériel 
checked from the beginning according to the blueprints. 

This would increase production and supply by avoiding a dupli- 
cation of inspection. Ordnance inspection from the beginning 
would show up errors quicker, cut down scrap, and speed the 
flow of work. 

The cost can be figured in on the contract, If we can assume 
a set of gages on a $1,000,000 contract to cost as high as $10,000, 
simple mathematics would prove to us that such would only be 
an investment of one per cent, and the investment would pay for 
itself many times. 

JoHN T. GoccIn, 
Inspector, Ordnance Matériel, 
Pitney-Bowes Postage Meter Company. 
Stamford, Conn. 


mw We believe any reasonable expenditure that will speed up the 
quality production needed for America’s defense is well worth 
while.—EbiTor. 


A KIND WORD FROM THE AIR-BORNE 


Tue Epitor.—For the past year I have been a member of the 
New York chapter of the Army Ordnance Association, An in- 
strument mechanic and watch repairman in the Air-borne Ord- 
nance, with some experience in 20-mm. ammunition production 
on automatic screw machines before my induction into the Army, 
I am in a position to see the need for the Association. 

Every one here in the European theater has admired our trucks 
and tanks; yes, everything we use, The French just couldn't 
understand it—but they were humbly grateful. You could see 
bewilderment and thanks on their faces at the same time. 

It will be a pleasure always to be associated with the men who 
make such machines possible. 

T/4 Lynn ScHUBERT, 
801st Air-borne Ordnance. 
Somewhere in France. 


w Thanks, Sarge, for them kind word»! 
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One reason for the immediate usefulness of the Heil organization, start- 
ing in the very early stages of our defense program, has been the fact 
that Heil’s broad range of peace-time products is so closely related to 
eal basic war needs. 


The Heil Company therefore has been able to utilize its engineering 
& 2 talent and manufacturing experience to the greatest possible advantage 


_ in war production. Illustrated are just a few of the many Heil units (see 
list below) which are playing an active part on every fight- 
ing front. 
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Smoke Generators 
Fire Fighter Trucks 
Aircraft Gas Refuelers 
Aircraft Oil Refuelers 
Transportation Tanks 
Cargo Bodies 
Air Cargo Hi Lift Trucks 
Winches 
Shell Washers 
Hydraulic Trail- 
builders 
Hydraulic 
Bulldozers 
Hi-Speed Scoops 
Cable Scrapers 
Tamping Rollers 
Cabledozers 


Heil Cable-operated Bulldozer 





Heil Aircraft Refueler 








Heil Cargo Dump Unit 


HEIL 
War-time Products 


Bottom Dump Wagons 

Cargo Dump Bodies 

Oxygen Generator 

railers 

Portable Shop Trailers 

Water Tanks 

Portable Pipe Line 
Equipment 

Portable Fuel Pump- 
ing Units 

Tank Idler Wheels 

Bridge Bodies and 
Cranes 

Pressure Tanks 

Swing Cranes 
Tractor Mounted 

Mobile Cranes — 
Rubber Tire 
Mounted 

Power Control Units 

Wrecker Units 
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IT’S THE KNOW-ALL FOR ORDNANCEMEN 


This 3-volume set is an encyclopaedia of 
Ordnance knowledge. It is filled with de- 
items of Ordnance 
equipment and the fundamentals of each 
type of matériel. It devotes whole chap- 
ters to shop theory and practice, ammu- 
nition and terminal ballistics, Ordnance 
general supply, military organization 
and law, maps and aérial photos, troop 
training, staff work, and other phases of 
Ordnance work. 


IT’S FOR TECHNICIANS AS WELL AS SOLDIERS 


It can help designers and manufacturers 
besides Ordnancemen in the field. The set 
contains 1,000,000 words and over 3,000 
illustrations and has been edited from 
original contributions of some 200 offi- 
cers and enlisted men, each an expert in 
his field. Each subject is discussed from 
the point of view of functioning and de- 
sign considerations. The three volumes 
are a complete reference for the man who 
would know how Ordnance functions— 
from the drafting table to the battlefield. 


All orders must be countersigned by a commissioned 
officer. Fill in the coupon below for prompt attention to 


~\ 









The Book Store 
The Ordnance School 


following address: 


Aberdeen Proving Ground, Md. 


Enclosed is check or money order for $6.25. 
Send one set (3 volumes) of the Ordnance Field Guide to the 


~ (Address) 
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Machine Guns 


U. S. Machine Guns, 1895-1944, Part I 
Maj. B. R. Lewis 








The early application, evolution, and development of the 
machine gun during the period 1860-1885 were treated ex. 
haustively in the three series of articles by Lieut. Col. Calvin 
Goddard published in ARMY ORDNANCE beginning with the 
September-October 1941 issue and ending with the January- 
February 1944 issue. 

However, in searching official records for material on 
machine guns used by our armed forces, it was found that 
while much had been written on the subject, no complete 
account has ever appeared in which av official models were 
listed and described. 

To remedy this deficiency, Major Lewis has compiled for 
ARMY ORDNANCE a series of articles, describing the machine 
guns of the United States, which will serve as a catalogue 
of handy reference. lt begins where Colonel Goddard's series 
ended, with the first U. S. caliber .30 machine gun, and 
follows the evolution and development of the machine gun 
through World War I up to the present time. The first article 
of the series is published here; others will appear in succeed- 
ing issues of ARMY ORDNANCE, 

The author wishes to acknowledge the assistance of Col. 
Samuel G. Green and Colonel Goddard who checked the 
manuscript in detail and offered many valuable suggestions 
during its compilation.—EntTor. 


THE first practical manually operated machine guns were de- 
veloped during the decade 1860 to 1870 when metallic cartridges 
made them workable. During the Civil War, a few machine guns 
were actually tried in combat, and between 1872 and 1890 the 
United States acquired a number of these early guns which were 
of the multibarrel, manually operated type. 

Hotchkiss and Lowell guns were purchased in small numbers. 
The Gatling gun was the only one (Continued on p. 120) 















































Fig. 1. Maxim Machine Gun, Model 1904 


Major Lewis is assigned to the historical section, Office of the Chief 
of Ordnance. 
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Wotting Rolls Like a Fall « « ° 


... but Mrs. J. Woofington Smith-Smythe wishes 
she hadn’t had to demonstrate it in just that way. 
Especially since that fundamental fact zs being dem- 
onstrated in thousands of ways in every phase of 


war and industry. 


For the ball bearing carries the loads on free- 
rolling steel balls—making possible the higher 
speeds, heavier loads and rigidity essential to 
the latest developments in war and industry. 





Sy 


That is why over 300 million New Departure 
Ball Bearings are at work in this war. That is why 
designers of new and better machinery are design- 
ing more ball bearings into it than ever before. 


We believe that nothing but the ball bearing has 
so many and varied advantages—in so many 
applications. Particularly when backed by the 

technical skill and experience that goes into 


aad New Departure Ball Bearings. 
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BALL BEARINGS 
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Machine Guns 





obtained in quantity. It was used in calibers 1.00, .30, AS, and 59 
by both the Army and Navy. Dr. Gatling obtained rates of he 
for short bursts as high as 3,000 rounds a minute, and, in one 
demonstration of sustained fire, he discharged 3,000 rounds in 
3 minutes, These guns were all hand-operated as distinguished 
from the modern types which are operated mechanically, 

Our first caliber .30 Gatling gun was the Model 1895, cham. 
bered for the caliber 30 U. S. Army (Krag) cartridge, Foy, 








Fig. 2. Benét-Mercié Machine Rifle, Model 1909 





of these guns played a major part in the Battle of San Juan Hilf, 
An improved type was adopted in 1900. The last model standard- 
ized was the 1903, which used the caliber .30 Model 1903 car- 
tridge. In 1908 and 1909, these guns were rechambered and 
modified to use the new caliber .30 Model 1906 cartridge. Gatling 
guns were issued to the Coast Artillery for shore defense, They 
were made by Colt’s Patent Fire Arms Manufacturing Com- 
pany, Hartford, Conn. 

Sir Hiram Maxim invented an automatic machine gun in 1884, 
the first of a long series of single-barrel, water-cooled guns. Its 
mechanism was recoil-operated with the aid of a muzzle booster. 
The following automatic machine guns were also invented prior 
to World War I: 

Colt-Browning, Model 1895.—In 1895, John M. Browning in- 
vented a lever-action, gas-operated gun. Made by Colt, it was 
used by our Army and Navy as the Model 1895. This type of 
gun was employed extensively in Cuba and the Philippines in 
1898, and was later modified to the 1902 and 1904 models cham- 
bered for the 6-mm. U. S. Navy and caliber .30 Model 1903 
cartridges. The gun weighed thirty-six pounds and the tripod 
sixty-nine pounds. 

Maxim, Model 1904.—In 1904, the Maxim gun (Fig. 1) was 
adopted as the standard machine gun of the United States Army. 
It used a web belt holding 250 car- (Continued on p. 122) 





Fig. 3. Vickers Machine Gun, Model 1915 
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tridges, caliber 30 Model 1903. With filled water jacket, th 
weighed 73.5 pounds and the tripod 80 pounds. In 1912 
guns were placed in reserve storage. 

Benét-Mercié, Model 1909.—The Benét-Mercié machine Tifle 
(Fig. 2) was adopted as the Model 1909. This was a Bas-oper. 
ated gun of the Hotchkiss type, using a sheet-steel Cartridge feeq 
strip holding thirty rounds. The Beneét-Mercié and all later Cali- 
ber .30 types were chambered for the caliber .30 Model 1906 


© gun 
» these 








Fig. 4. Lewis Machine Gun, Model 1917 





and its various modifications. The gun, with bipod, weighed 
thirty pounds. These machine rifles were made at Springfield 
Armory for both the Army and Navy. On June 30, 1915, the 
Army had 1,236 machine guns in service, including 287 Maxim, 
Model 1904; 670 Benét-Mercié, Model 1909; 148 Colt-Browning, 
Models 1895, 1902, or 1904; and 131 Gatling. 

Vickers, Model 1915.—In 1915, following tests of several types 
of guns, we standardized the Vickers heavy gun, Model 1915 
(Fig. 3), and ordered 4,000 from Colt. This gun was a modifi- 
cation of the Maxim—recoil-operated and water-cooled. It used 
a 250-round web belt and fired at a rate of 600 rounds a minute. 
With water jacket empty, the gun weighed 32.5 pounds. It was 
used with the standard tripod, Mk. IV. 

Marlin, Model 1916 (Aircraft).—The Marlin aircraft machine 
gun, Model 1916, was designed to be fired synchronized from a 
fixed mounting. This was the first truly synchronized machine 
gun developed and gave Allied pilots a distinct advantage in com- 
bat. It was belt-fed, gas-operated, and air-cooled. It would handle 
a web belt, but disintegrating links were customarily used. The 
Model 1916 was developed from the “Navy model’ Colt-Marlin 
“piston-action” gun which Marlin based on the original Colt 
“lever-action” gun, The Colt-Marlin gun was being made by the 
Marlin-Rockwell Corporation, New Haven, Conn., for the Rus- 
sian Government, Both these earlier guns had features preclud- 
ing their use as synchronized aircraft guns, By certain modifica- 
tions in the piston-action type, the Model 1916 was evolved and 
was ordered as a stop-gap in 1917 until a more suitable gun could 
be obtained. Having a full-automatic synchronizing lock, it could 
not be synchronized for firing rapidly through a wide range of 
propeller speeds. The Model 1916 was declared surplus on May 
2, 1932. 

Lewis, Model 1917 (Ground Type).—During 1916 we pur- 
chased 350 caliber .303 Lewis ground-type machine guns from 
the British for training purposes. (Continued on p. 124) 








Fig. 5. Colt Machine Gun, Model 1917 
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e@ Sure—America had to learn the hard way. 
But when the chips were down, Army Ord- 
nance came up with firepower, mobility and 
variety of weapons that were almost beyond 
imagination. 

Imagination is still at work in fertile mili- 
tary and industrial minds. Working together, 
they will come up with even more startling 
war machines. 

We, at Stewart-Warner, will always be 
proud that we were privileged to contribute 
to the excellence of Army Ordnance. 


The bazooka, rocket and mortar shells we 


Stewart-Warner also produces: mechanisms 
for depth charges, airplane parts, airplane engine 
parts, communication devices for the Signal Corps 
and various other branches of the Army and Navy; 
radio devices; instruments for submarines, P.T. 


STEWART -WARNER 


Chicago, Illinois—Bridgeport, Connecticut—Indianapolis, Indiana—Dixon, Illinois—Detroit, Michigan 





load; the shell fuzes we make for artillery; the 
parts we produce for Garand rifles, for tanks 
and other armored vehicles—they’re all made 
with the determination to help bring victory. 
The Alemite lubricating systems and fittings 
for tanks, guns, engines and other rolling 
equipment are all produced with the one idea 
that they will help bring greater efficiency 
to American arms. 


Yes, every member of the great Stewart- 
Warner organization is working toward one 
objective— Victory! Nothing else is of any 
importance until the job is done. 


boats and escort vessels; parts for landing craft; 
South Wind heating equipment for aircraft and 
ships; mechanisms for purifying drinking water; 
die-casting for various forms of war production; 
casters; stirrup pumps for fire-fighting. 
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The Tasks of Peace... 


The Preparation for the 


Demands of War 


Before the war, King-Seeley Corporation manufac- 
tured precision products in large volume for the 
automotive and allied industries—such items as 
gauges, speedometers, interval timers, governors 


and other comparable units. 


The knowledge acquired in time of peace is now 
devoted to the production of war material for our 
Armed Forces. King-Seeley Corporation is, and has 
been, for the past two years, supplying a variety of 
ammunition components and other war items in 
ever increasing quantities; items of such nature and 
in such volume that present production schedules 
are possible only because of the skill and expe- 
rience acquired in peace time. 


That King-Seeley Corporation has succeeded in 
meeting and continuing to meet its war production 
demands in both quantity and quality is attested by 
the Army-Navy “E” pennant awarded in May, 
1942, and which now carries three stars. 
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A few Model 1902 Colt guns were bought at the same time 
This gun was first produced with an 0.875-inch free recoil of 
gas piston before the spiral cam in the bolt caused the bolt to 
rotate and unlock. This caused the gun to unlock under Pressure 
and resulted in violent extraction and adverse criticism of the 
Lewis gun. This was corrected jointly by the Savage Arms Cor. 
poration, Utica, N. Y., and the Birmingham Small Arms Com- 
pany of England by increasing the “dwell” or straight portion 


Fig. 6. Marlin Aircraft Machine Gun, Model 1917 


of the cam slot to 1.0625 inches. Had this been done in the 
original gun, no 
occurred. 


so-called “Lewis controversy” would have 

The Model 1917 Lewis gun (Fig. 4) was developed from the 
British caliber .303 Lewis and chambered for the U. S. caliber 
.30-'06 cartridge. It was a gas-operated gun of intermediate weight 
—26% pounds—fed from a 47-round drum magazine. Rate of 
fire was 600 shots a minute, and it had a very efficient air cool- 
ing system. Early in 1917, 2,500 Lewis guns of the ground type 
were ordered from the Savage Arms Corporation. 


DurRING World War I the following machine guns were 
developed : 

Colt, Model 1917.—With minor changes and rechambered for 
the .30-’06 cartridge, the Colt machine gun, Model 1917 (Fig. 5), 
was the gun made by Marlin-Rockwell Corporation, New Haven, 
Conn., for Russia. It was gas-operated, the parts functioning as 
in the older Colt model, though there had been alterations in 
design. A 250-round belt was used, and the rate of fire was about 
480 a minute. In June 1917, 2,500 of these guns were ordered 
from Marlin-Rockwell for training purposes. 

Marlin, Model 1917 (Aircraft) —During 1917 a demand arose 
for an aircraft machine gun which could be synchronized closely 
through a wide speed range and would give the greatest possible 
rate of fire under these strictly controlled conditions. The Model 
1916 Marlin gun could not meet these requirements. The gum 
was equipped with semiautomatic lock action. This permitted 
closer synchronizing, though the rate of fire was somewhat 
decreased for low engine speeds. This new type was knowm 
as the Model 1917 (Fig. 6). Special ammunition, embodying 
a 360-degree primer crimp, was required, Belts were loaded 
with equal portions of ball, tracer, (Continued on p, 126) 
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Fig. 7. Browning Machine Gun, Model 1917 
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armor-piercing, and incendiary ammunition. The rate of fire was 
from 500 to 700 rounds a minute. The gun weighed 235 pounds 
It was finally declared obsolete on May 2, 1929. There has bees 
considerable confusion over the various Marlin guns, as some 
official publications erroneously called the 1916 and 1917 models 
1917 and 1918 respectively. The uncertainty can be avoided by 
proper identification of the lock housings. ‘ 

Browning, Model 1917.—At a test of machine guns Conducted 
at Springfield Armory in May 1917, the new Browning gun Was 
outstanding and was adopted as the Model 1917 (Fig. 7), The 
test gun fired over 39,000 rounds without a stoppage. It was 
water-cooled and recoil-operated, with a cyclic rate of 500 shots 
a minute. With full water jacket, it weighed thirty-six pounds: 
the tripod weighed fifty pounds. It was of simple design and oni 
easy to manufacture, so it was decided to develop new facilities 
for this gun and allow Savage and Marlin-Rockwell to continye 
making the older types on which they were already in Production 





Fig. 8. Vickers Aircraft Machine Gun, Model 1918 


and which could all be absorbed by our large aircraft program, 
Orders for the new Browning guns were given to Colt, Reming. 
ton, and the New England, Westinghouse Company, 

Browning, Model 1918 (Aircraft)—During World War I, the 
principal aircraft machine guns made in the United States were 
the Marlin, Model 1917, and the Vickers, Model 1918, for fixed 
synchronized use, and the flexible Lewis, Model 1918. Only a 
few hundred of the Browning aircraft machine guns, Model 1918 
were made before the Armistice, although these weapons had 
been ordered as early as October 1917. This gun was an adapta- 
tion of the Model 1917 ground-type gun. The water jacket was 
replaced by a perforated steel tube, and radical changes were 
made in the trigger and bolt mechanism. 

Lewis, Model 1918 (Aircraft) —The Lewis machine gun was 
the first such weapon to be fired from an airplane—in June 1912. 
As this gun was well adapted for use with flexible mounts, many 
of the ground type were converted for aircraft use in 1917, and 
late that year the Model 1918 was standardized as the flexible 
aircraft gun of the United States Army. The entire production of 
the Savage plant was devoted to this type, which was usually in- 
stalled in pairs. The rate of fire of the Model 1918 Lewis was 
around 600 shots a minute. This gun was finally declared obso- 
lete on April 25, 1940. Toward the end of the war, a new Lewis 
model, the 1919, was designed, This gun had a higher rate of 
fire—between 800 and 850 rounds a minute—but did not get into 
production before the Armistice. 

Vickers, Model 1918 (Aircraft).—As the Vickers gun was still 
considered very efficient in 1917, its manufacture was continued. 
The Vickers, Model 1918 (Fig. 8) was a modification of the 
Model 1915 ground-type gun for installation in airplanes, It 
was mounted singly or in pairs as a fixed synchronized gun, 
The gun was air-cooled and recoil-operated. It fired at a rate of 
up to 900 rounds a minute and weighed 25 pounds. On February 
3, 1922, it was declared obsolete. 

Marlin, Model 1918 (Tank).—In the spring of 1918 it became 
apparent that a special machine gun would be required for in- 
stallation in tanks. It was decided to modify the Marlin aircraft 
gun for this purpose, and 7,250 of them were returned to the 
factory for conversion. At the time of the Armistice about 2,000 
guns had been so modified to produce the tank gun, Model 1918. 
It was declared obsolete February 3, 1922. (To be continued.) 
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Serving the Nation in Its Victory Program 
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Here, a bulldozer such as In addition to bulldozers, Q.C.£- 
built by OLC.£;, is clearing away plants have supplied the Armed 
debris from a shattered enemy pill- Forces with heavy artillery shells 
coms box. Another combat function of and demolition bombs, shell forg- 





= a this versatile and capable vehicle ings and shell fuses, mine sweepers 
“ ‘a is to bury pillboxes and thereby and surf-landing tank lighters plus 
2.000 prevent night returns by enemy vast tonnages of miscellaneous 
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Out of the gaping doors 
of an LST on the Green 
Islands comes a load of 
vital supplies hitched 
to an HD-7. 

(U. $. Navy Photograph) 


At the right of a jeep, an 
Allis-Chalmers Diesel stands 
by — ready to assist in the 
unloading of supplies in Italy. : 
(Signal Corps Photo) 

















Sturdy veteran, ‘‘Lucky 13,"" this 
Allis-Chalmers Diesel defies any 
job — here an invasion craft gets 
a lift over a sandy beach. 

(Signal Corps Photo) 
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CARE AND HANDLING OF BEARINGS 


Ball and roller bearings are carrying the war to the enemy 
in trucks, tanks, tractors, trains, planes, and ships. And bearings 
are just about No. 1 when it comes to critical items used in the 
\rmy. Constant attention to the care and handling of bearings 
by all personnel concerned with operation and maintenance of 
mechanical equipment on which they are used is a vital factor 
in keeping the Army’s matériel running smoothly and efficiently 
toward victory. 

Three main points in the care and handling of bearings should 
be kept in mind at all times. First, keep bearings clean! Remem- 
ber that sand or grit will score a bearing in short order—a few 
drops of moisture will rust it just as quickly. So keep bearings 
wrapped at all times when they are not in use, and when install- 
ing or removing them always place them on clean surfaces. An 
unwrapped bearing hasn’t got a chance against its mortal enemies 
—sand, grit, moisture, and breakage. It only takes a few grains 
of sand to score a bearing and turn it into a piece of scrap. So re- 
member : “Keep ’em wrapped ; keep ’em clean; keep ’em rolling !” 

The dry-cleaning solvents used to clean them and the lubri- 
cants used to keep them running smoothly must be clean too. For 
this reason it is important that containers be kept covered as 
much as possible to prevent dust and grit from settling and 
blowing into them, Hands, benches, rags, tools—everything that 
touches bearings—must be clean. 

Secondly, keep bearings adjusted properly. This is especially 
important in operation of motor vehicles where removal of front 
wheels for lubrication is a frequent occurrence. Reinstallation of 
bearings at times like these, or installation of new bearings when 
necessary, must be performed carefully so that bearings are 
neither too tight nor too loose, A bearing that is too tight will 
overheat quickly, and a bearing that is too loose will be subjected 
to jolting and jarring far in excess of its ability to withstand. 
Bearings are shock breakers, not shock takers, 

Lubrication is the third important maintenance service in the 
care of bearings. War Department Lubrication Orders (WDLO’s) 
for specific items of equipment should be followed so that the 
right lubricant in the right amount is always applied. Here again 
the cleanliness of lubricants must be emphasized, and the practice 
of keeping lubricant containers covered whenever they are not 


actually in use must be stressed. 


EN connection with second-, third-, and fourth-echelon handling 
and reclamation of bearings, a new technical manual, TM 9-2856, 
“Maintenance of Ball and Roller Bearings,” has been prepared 
for distribution. This manual gives special attention to inspection 
procedures in connection with determining whether bearings are 
serviceable or unserviceable. It would be well for personnel re- 
sponsible for this phase of bearing maintenance to watch for the 
appearance of this manual though, of course, every one who han- 
dles bearings will find the manual of interest and help. 

It takes just as much, if not more, equipment to win a war as 
it does to lose one. So the fact that we are winning many victories 
as the days pass does not mean that we can let up on our efforts 
to make our equipment last as long as possible and give the ut- 
most in efficient service. Bearings are small in size but they are 
big in importance. Give them the attention they deserve—keep 
them clean, keep them adjusted properly, and keep them lubri- 
cated to keep them rolling. 
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Here Shown Disassembled 


STROM BALLS Sewe the 4uned Fores 


Here, in the Bendix-Weiss Constant Velocity 
Universal Joint, Strom Balls do their part in 
making military vehicles, from Jeeps to 14-ton 
Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war 





; 
Largest Independent and Exclusive Metal Ball Manufacturer | 


Stroti] BALLS © Serve Industry | 














Firestone 





IS PREPARED 


To furnish the Ordnance and Other 
Departments of the U. S. Army 
with such products as: 


Airplane Tires, Tubes, 
Wheels and Brakes 
Anti-Aircraft Gun 

Carriages and Mounts 
Barrage Balloons 
Batteries 
Bomb Cases 
Bogie Wheel Tires 
Brake Lining 
Bullet-Resisting Tubes 
Bullet Sealing Fuel and 

Oil Hose 
Bullet Sealing Fuel and 

Oil Tanks 
Combat (Run-Flat) Tires 
Combat Tank Tracks 
Controlastic Rubber 

Thread 
Foamed Latex Products 
Gas and Oxygen Masks 

and Parts 


Ground Grip Traction 
Tires for Reconnais- 
sance Cars, Command 
Cars, Trucks, Tractors, 
Prime Movers, etc. 

Machine Gun Belt Links 

Masking Tape 

Mechanical Rubber 
Goods 

Motorcycle Tires and 
Tubes 

Parachute Seats 

Passenger Car Tires and 
Tubes 

Plastics 

Rims 

Rubber Friction Tape 

Rubber Tank Track 
Blocks 

Seadrome Lighting Buoys 

Shell Guard Facings 

Spark Plugs 

Truck Tires and Tubes 


And many other products used by various 
government departments. 


THE FIRESTONE TIRE & RUBBER CO. 


AKRON, OHIO 
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4 
production effort where the high degree of per- ay 
fection of Strom Balls serves industry, enabling it 

to provide the finest bearing equipment towards 

its great contribution to total victory. Strom Steel 


Ball Company, 1850 S. 54th Ave., Cicero 50, Ill. 


Formerly Continental Roll & Steel Foundry Company 
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GRINDING 
WHEELS 
up to 3” in diameter 
in various bonds, includ- 
ing the new FV, the bond 
with a pedigree. 


MOUNTED WHEELS 


in every practical shape, grain, 
and grade, each firmly mounted on 
a steel shank. 


~ GRINDING WHEELS 
AND MOUNTED WHEELS 3 


Whether you turn out fighting equipment for 
Uncle Sam or are retooling for peacetime 
production, you'll find Chicago Wheels just 
what you’ve been looking for to produce bet- 
ter, smoother finishes. The widest range of 
types, abrasives, and bonds—wheels to do any 
job of grinding so accurately the finish can be 
measured in micro inches—rubber wheels for 
polishing or precision cut-off work. 


You get the results of half a century of in- 
vention, tests and improvements from our 
modern research laboratory. And, this same 
laboratory is open to you—tell us about any 
grinding problem you have and our engineers 
will tell you how best to whip it. 


TRY A TEST WHEEL—-Write us what material you 

have to finish and size wheel you'd like. We'll send one 

promptly. 

Write for Catalog of complete 
Chicago Line 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. AO Chicago 7, Ill. 


Half a Century of Specialization has 
established our Reputation as the Small 
Wheel People of the Abrasive Industry 


Send Catalog. Interested in [] Mounted Wheels 
[) Grinding Wheels. [J Send Test Wheel. Size........ 
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A New Book by Colonel Icks 
Brig. Gen. John K. Christmas 


A NEW book on tanks and other armored fighting vehicles has 
just appeared (“Tanks and Armored Vehicles,” by Col. Robert 
J. Icks. Edited by Phillip Andrews. 264 pages, profusely illus. 
trated. New York: Duell, Sloan & Pearce, Inc. $4.75). It is a 
timely contribution to a subject on which there is exceedingly 
little literature in English. This work, by a leading authority. 
does for mechanical land fighting equipment what the well-known 
Jane’s “Fighting Ships,” an annual publication, does for naval 
vessels, The style and arrangement of Colonel Icks’ book are 
such that it should have great appeal to the lay reader who at 
this time is showing much interest in tanks. 

Colonel Icks is already well known for his many articles on 
tanks and related subjects, appearing mostly in the specialized 
professional periodicals. He is also a coauthor of “The Fighting 
Tanks Since 1916,” by Jones, Rarey, and Icks, published in 1933 
by the National Service Publishing Company. Like Jane, referred 
to above, Icks is not a professional fighting man but a successful 
businessman who made tanks his avocation to such an extent 
that he is now serving his country in a very responsible position 
in connection with the design and production of such equipment. 

Few people realize that the preparation of a work such as the 
one here under review is an immense labor of love. Enormous 
and painstaking efforts are entailed in obtaining, checking, re- 
checking, and arranging such information in a uniform, attrac- 
tive, and coherent manner. This type of book will be read not 
only by many professionals but also by many enthusiastic ama- 
teurs, The latter are often the keenest detectors of errors of fact 
or emphasis on their favorite subject; 
detail is essential. This book is remarkable for its apparent free- 
dom from small errors or omissions, such as failure to explain 
directly the German marking on the turret of the Russian KV-2 
tank on page 167. The figure on page 17 indicating that about 
sixty per cent of weight of a tank is armor is considered too high 
if it is to be taken as a generalization. However, tanks are still 
so new that there is room for a healthy variety of opinion, tech- 
nical as well as tactical. 

Colonel Icks’ book is remarkable, however, for an editing, by 
Phillip Andrews and himself, which has produced a reliable ref- 
erence work on a serious. major element of our national defense. 
At the same time a text has been produced which will appeal to 
intelligent laymen who are curious on this subject of current 
popular discussion. There are no doubt many who read Hanson 
Baldwin’s interesting discussions of tanks in the New York Times 
who will wish to refer to this book for further light. 

The selection of photographs has been particularly well done 
because the majority of the illustrations are from modern action 
photographs, Many of the vehicles are shown in their natural 
surroundings, and there are many excellent combat photographs. 

The publication of this important work at this time is most 
fortunate because the subject of tanks is now being enthusiasti- 
cally and vigorously debated in the press and on the radio. 
Strong views and strong positions have been and will no doubt 
continue to be taken by the various parties to this discussion. 
This is a happy augury for the (Continued on p. 132) 
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General Christmas is chief of the Special Planning Branch, Executive 
Division, Office of the Chief of Ordnance. 
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HYDRAULIC PRODUCTION PRESSES 


Farquhar Hydraulic Production Presses have been straightening gun 
barrels, making shells, finishing high-explosive powder and supplying 
many other pressing needs of war. We began our ordnance production 
in 1938—3 years before Pearl Harbor. . . These hydraulic presses are 
only a small part of our production. Everything we build is essential— 
even our Iron Age Farm Implements help to speed the day of Victory. 


What About POST-WAR? 


We're also rendering our engineering experience 
to those planning their post-war production. We 
can help you do your job with efficiency and 


economy. Write FARQUHAR—Today! 


e@ HYDRAULIC PRESSES 4 
e MATERIAL HAND- ° , 75-ton Gap-type press performing 
3 a crush test in the plant of a 


LING CONVEYORS 
A. B. FARQUHAR COMPANY leading manufacturer of electric 
York, Pennsylvania resistance welded steel tubing. 











e SPECIAL MACHINERY 











From the beginning, Republic Thunderbolts have 


. : been powered by mighty Pratt & Whitney 2,000- 
“A high-speed turning lathe developed by Hendey 


: : ; . ; horsepower engines. Now, these dependable Double 
for producing a mirror finish at high speeds with 


F Wasps are driving 4-bladed Hamilton Standard 
superfine feeds. Collets lever operated without » a wad mae , 


stopping spindle.” Hydromatic propellers, which add their share to 


the increased performance of this great fighter. 


HENDEY MACHINE COMPANY 
TORRINGTON, CONNECTICUT 


ITED AIRCRAFT CORPORATION 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 

















Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops * Artillery Tractors for 
guns of all sizes * High-speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment x Air 


Field Fuel Servicing Trucks. 























Ve are Specialists in the Design and Production of 


Military Transportation Equipment 


_-MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 


Pu veyors to U S. Army, U.S. Navy,U.S Marine Corps 
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Tanks 


future of defense, for out of all this free discussion will eventually 
come the right answer for our Army; that is “the American 
way.” It is hard to believe that there can be any one today who 
doubts that the tank is the backbone of the modern land army, 
Therefore public interest in and discussion of tanks js to be 
encouraged; the only thing we need fear in any problem of 
national defense is public apathy. 

To many laymen the tank is no doubt an instrument of combat 
discovered by Hitler just before this war, but that is not so, 
Credit for the invention of the fighting tank goes to the British 
who thought it out in the early days of the first World War, 
sponsored and energetically assisted by Winston Churchill who 
at that time was in the British Cabinet in charge of the navy, 
The first tank to appear in combat was on the Somme on Sep- 
tember 15, 1916. The tank, or “landship,” as it was first called, 
was in turn based on the track-laying agricultural tractor, an 
American development. 

Colonel Icks brings out very ably that the general idea of 
mechanizing armies actually has its roots well into the past, ante- 
dating even the first World War. This interesting and natural 
relation of an army and its equipment to the general culture of 
the nation from which it springs is ably discussed in Louis Mum- 
ford’s “Technics and Civilization.” This is also most interesting 
in any philosophical reflection on the long struggle in all coun- 
tries for recognition of tanks and other mechanical fighting 
equipment. 


THE careful reader will also be struck by the fact that the em- 
bryonic and minute tank-manufacturing capacity in the United 
States before this war was virtually skyrocketed to a position 
of world leadership, both quantitatively and qualitatively, by 
American industrial management and American mechanical 
genius : the Industry-Ordnance team, as General Campbell puts it. 

In spite of the widely available golf courses and fishing streams 
in our great country, national defense must in the future become 
an avocation of most of us if America is to survive, whether we 
like military matters or not. For this reason it is to be hoped that 
this tine work on tanks will be made widely available, particu- 
larly to the younger generation whose combined influence as 
voters must keep America strong and out of the next war. From 
books such as this the young people of America may absorb some 
of the fascination of mechanical land warfare, as they have al- 
ready taken aviation to their hearts. Only thus can we continue 
to lead in our natural field, the industrial arts in peace and war. 

We hope the publisher who undertakes a work of this sort will 
be repaid both spiritually and materially for what is essentially a 
patriotic undertaking. It should be noted in passing that both the 
author and the publisher are necessarily somewhat handicapped 
in presenting a work of this nature at a time when for reasons of 
national security some important information must necessarily be 
withheld. 

Finally, the reader of this book must bear in mind that the tank 
is newer than the airplane; that because it has no close peacetime 
counterpart as has the airplane its development has been slow; 
and that in its proper development lies much of the hope for the 
future security of America. Therefore, neither this nor any other 
book on tanks published at this time can be the last word, How- 
ever, this work is an excellent early milestone and an important 
one, leading to others which will epitomize all the tactical lessons 
of this war at a time when such things can and should be more 
freely discussed. It is to be hoped that Colonel Icks will find time 
to prepare that next milestone after Hirohito has been laid to rest 
along with his two infamous colleagues. 


Epitor’s Note.—General Christmas is the author of numerous 
articles which have appeared in ARMy OrDNANCE including: 
“Our New Medium Tanks,” (July-August 1941, p. 127); 
“Tanks,” (January-February 1941, p. 363). 
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ORDNANCE MATERIALS 
Demolition Units 
Detonating Devices 
TNT Manufacture 
Bomb and Shell Loading 
Spotting Charges 
for 
The Army and The Navy 


REGULAR PRODUCTS 


Industrial Explosives ° Product Finishes 





Coated Fabrics *« Activated Carbons « Chemicals 


AT LAS A COMPLETE LINE OF MACHINERY 


POWDER COMPANY FOR THE MODERN SHOE REPAIR SHOP 
Wilmington 99, Delaware LANDIS MACHINE CO., ST. LOUIS 


























One of the Bofors 40 millimeter anti-air- 
craft gun mounts manufactured by Bartlett 
Hayward Division. This organization has 
produced munitions for American fighting 
forces in four wars. 
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BRASS & COPPER 


CHASE BRASS & COPPER CO. Incorporated 
Subsidiary of Kennecott Copper Corporation 
Waterbury, Connecticut 


Warehouses: Baltimore, Boston, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, Milwaukee, 
Minneapolis, Newark, New Orleans, New York, Philadel- 
phia, Pittsburgh, Providence, St. Louis, San Francisco, 
Seattle. 
Sales Offices: Albany, Atlanta, Indianapolis, Kansas City, 
Rochester, Washington. 














OHIO FALLS DYE 


and FINISHING WORKS 
LOUISVILLE * KENTUCKY 


SINCE 1897 
THIS NAME 
STANDS FOR 
GUARANTEED 
SATISFACTION 


DYERS, FINISHERS 
and 
WATERPROOFERS 
of Cotton Duck, Drill and Sheeting up to 72 
inches in solid colors. Vats, Minerals, Nap- 

thols, Sulphurs and Commercial Colors. 
Our Khaki and other Mineral Colors are 
specially processed so as to overcome friction 
in sewing. 























Russta—TuHEN AnD Atways. Nina Verhovsky Hyde and 
Fillmore Hyde. New York: Coward-McCann, Ing 
331 pp. $3. 

AMERICANS are too prone to think of Russia in two stages 

backward prior to 1916, then modernizing under the domination 

of Marxist Communism. This book will readily disprove that 
conception, Russia is not Western. During the nineteenth century 
it made a painful effort to adapt itself to the freebooting, =. 
restricted capitalistic theories, but Russia was never able to 
accept the theory of individual self-interest as exemplified jp 

Western methods rather than in Western moral doctrines. But 

Marxism, which Russia accepted after its exhausting efforts 

did not last long because Marxism is German. 
The authors believe that to understand the soul of Russia one 

must see the background of the three great periods that preceded 
the modern Soviet state which is now developing Russian Com- 
munism, not Marxisra. First, there was the Rurik dynasty when 
Russia was a land of heroic town states connected with adven- 
turous trade routes to China, India, and Constantinople. Then 
came the Tatar domination, and finally the overlordship of the 
great Polish-Lithuanian state with the centuries of rivalry and 
bitterness, with Moscovy finally emerging as the rallying point 
of Czarist Russia. This book gives the background of that Rus- 
sia, It is somewhat idealistic, but is perhaps as fair as a single 
work can be on such a vast and diverse subject. 


ENcuiisH-Cutnes— AuToMoTIVE NoMENCLATURE. By Calvin 
C. Chang. Indianapolis: Marmon-Herrington Company. 
236 pp. $2.50. 

Tuis significant contribution to the standardization of Chinese 

automotive terminology should be of untold value in bringing 

American automotive equipment individually to the Chinese peo- 

ple and conversely in helping the Chinese to operate American 

equipment efficiently. The book gives the Chinese equivalent for 
the English name of all principal parts of an automobile or truck. 

The Marmon-Herrington Company contributed this book to the 

cause of China’s military success and industrial development and 

also to a more complete mutual understanding between the two 
countries. 


Gateway To Asta: Sinkianc. By Martin R. Norris. New 
York: John Day Company. 200 pp. $2.75 

Tuis is a remarkable story of a “heartland” country hidden 

for centuries in the center of Asia near where the Aryan races 

certainly began their trek to the west at least six thousand years 

ago, and where now modern civilization is moving in from the 
















west, having encircled the globe, Sinkiang is only a small spot J 


on the Asiatic map, 
buffer state between China and the Soviet Union immensely 
rich in oil, coal, iron, copper, gold, and counting its sheep a 
“numberless as the stars.” 


A new era struck Sinkiang only two decades ago, and nov § 


Kashgar is a city sitting on one of the richest concentrations d 
oil, coal, iron, and copper in the world. Since the Japanese moved 


closer to Chungking in 1943, refugees and settlers have trekkel § 
over the mountains to Sinkiang by the thousands. The arbitrary § 


but it is 2% times the size of France, a 


Tien Mites” 


rule of the lords has been overthrown, and a rich new land df 


promise has been opened up. (Continued on p. 136) 
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UTILIZE 
HOPS FACILITIES 


Somewhere between the 42 pages of a book, just 
published, which illustrates and describes the Engineering and Manufacturing 
facilities of the York Safe and Lock Company, you may find the solution to 


your special machinery problem. 


Write for your Free Copy . . . Today. 


SAFE AND LOCK COMPANY 
YORK, PENNSYLVANIA 

















Serving the Nation 
in its War Program 





EVANS PRODUCTS COMPANY MANUFACTURERS FOR THE 
Detroit, Michigan UNITED STATES ARMY 
AND THE 
Manufacturers of 
Machine-gun mounts Auto-Railer vehicles MACHINE Tool INDUSTRY 


Elevating mechanisms Battery separators 
Traversing mechanisms Molded plywood 
Airplane engine mounts Auto loading equipment 
Skyloader Utility Loaders 
Heating plants for housing Auto-Stop barriers THE Duptex PRINTING Press Co. 
projects Prefabricated houses BatTLe Creek MICHIGAN 
' 


Automotive heating and ventilating equipment 
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CREW MACHINE 
PRODUCTS | 


Accurate Workmanship 
Prompt Deliveries 


From a Modern, Fireproof Plant a Complete 


line of Brown & 


Sharpe, National-Acme, 


Davenport and Gridley Automatic Machines 


ELECTRIC FUSES 


Ware “Hi-Lag” Renewal 
Automobile & Radio Glass 


Established Over 35 Years 


WARE BROTHERS 


4400-4500 W. Lake St. 
CHICAGO, ILL. 








ENGINEERING LEADERSHIP 
IN HYDRAULIC JACKS, HAND 
AND POWER GRINDERS 


AMERICAN 
HYDRAULICS, INC. 


SHEBOYGAN, WISCONSIN 





Book Reviews 





THe Witp Brive Yonper. By Emile Gauvreau. New York: 
E. P. Dutton & Company. 369 pp. $3. 


AFTER the Japanese attack in December 1941, America was 
practically wrecked in the air as well as on the waters of the 
Pacific. Only 176 planes remained of the 526 which had been 
depended upon to defend Hawaii and the Philippines. This 
amazingly documented story of the machinations and the stupid. 
ity that kept us unprepared and of our swift rise to world air 
supremacy should be read by everybody. 

Gen. Henry H. (“Hap”) Arnold was one of the very, yery 
few officers who dared to think that General Mitchell was right 
and he had been nearly thrown out of the Army for his views. 
After the catastrophe of December 1941, General Arnold was 
given a free hand, and things began to pop. Every older officer 
who was not completely and enthusiastically converted to air 
power was pushed into a swivel chair, and fresh, enthusiastic 
young men were brought in by the thousands, Now we have the 
secret of why colonels of 28 were commissioned. Traditionalism 
had to be defeated before we could defeat the Japs. Today, we 
have an air force that no other nation could possibly equal, The 
story is inspiring. 


Paciric Vicrory—1945. By Joseph Driscoll. Philadelphia; 
J. B. Lippincott. 297 pp. $3. 


SINCE the time 2,000 years ago when Julius Czsar wrote his 
commentaries on the Gallic Wars and only once used the word 
“I”, very few men have ever been able to write contemporary 
history that was impartial and dispassionate enough to rate as 
real history, Of all writers, the modern news correspondent who 


lives in the world of daily headlines is the least likely to joina | 


class with Czsar. The writer of this volume is no exception to 
the rule. 

This book could be classed as an interesting and readable word 
picture of the officers and men and of the intimate events of the 
American phase of the Pacific War. Its title is a misnomer. The 
author makes no prophecies ; in fact, there is nothing in the book 
that comes near giving any strategic background upon which a 
prophecy could be made. He follows the sensational pattern of 
the daily news gatherer. When an American unit fights desper- 
ately to defend a tight position it is “heroic”; when a Japanese 
unit does the same thing it is “fanatical.” 

The first chapters appear to have been written hastily to jus- 
tify the title. They are a hodgepodge, and it is too bad that they 
were not eliminated and the bock put out as a running tale of 
personal incidents of our fighting men. 


Cutna Looxs Forwarp. By Sun Fo. New York: John Day 
Company. 276 pp. $3. 
THE author of this book is the son of Dr. Sun Yat-sen who 


was the real founder of the Chinese Republic but whose advanced 
ideas of thirty years ago were too far ahead of his people. The 












er 





son knows the Chinese, and he knows the tempo of the times. J 
He believes that the end of the war will find the Chinese pre J 
pared for basic changes that will lift them, not to the level of | 
the capitalistic countries, but beyond that stage to an era di | 


human codperation not easily reached by the Western nations 
which remain bound to traditions of power, politics, and eco 
nomic empires. 

The Chinese people seem to favor Soviet Communism because 
it appears to them like the ideal state, but the author points out 


that the mass of people believe in Communism because they are J 


wholly ignorant of its real nature, 


The theory of the Chinese community is fundamentally different 


from the idea of Marx, Engels, Lenin, or Trotsky. The author 
sees present-day Russia also moving (Continued on p. 138) 
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GRANITE CITY STEEL 


LARGE ENOUGH 


to have the finest of modern steel-making methods, 
machinery and equipment. 


SMALL ENOUGH 


to produce steel orders specially “tailor-made” to fit 
exact requirements. 


GRANITE CITY STEEL COMPANY 
Granite City, Illinois 


Hot Rolled Sheets © Cold Rolled Sheets © Striplates 
Galvanized Sheets © Tin Plate ©® Electrical Sheets 
Porcelain Enameling Sheets ©® Tin Mill Products 
Culvert Sheets 























Bauer plant facilities and Bauer staff avail- 
able to essential industries for development 
and production of— 
Machinery for Crushing, Breaking, Grinding, 
Granulating many industrial materials—wet 
or dry. 
Flufing units for Sheet Pulp nitrating pur- 
poses, etc. 
Oil Mill Machinery—Cleaning, Decorticating, 
Separating, and Grinding Units for Oleiferous 
Seeds, Beans, Nuts, etc. 
Peanut Processing Equipment for Shelling 
Plants, Peanut Butter Plants, Salted Nut 
Plants, Candy Plants, Confectioners, Bakers, 
etc. 
Laboratory service on commercial size ma- 
chines for experimental work on grinding, 
separating problems, etc. 


THE BAUER BROS. CO., SPRINGFIELD, OHIO 
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HIGH STANDARD 
.22 Automatic Target Pistols 










Model B 


Hammerless 


Model E 


Hammerless 


Hi-Standard’s Part 
In The War Program 


is the manufacture of machine guns for the army and 
navy, and deep-hole drills for other manufacturers sup- 
plying machine “guns, rifles, tanks, trucks, and _ air- 
planes. On both these items, we are in full production. 


THE HIGH STANDARD MFG. CORP., 


NEW HAVEN, CONN. 


BUILT TO EXTREME PRECISION 
STANDARDS BY GUN EXPERTS 


Jbtdas 


Visible Hammer 
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BETTER STEEL CASTINGS 
DEMAND BETTER STEEL MAKING 


The high regard Strong Steel Castings are win- 
ning on important defense work reflects Strong’s 
skill as steel makers as well as steel casters. It 
will pay you to know the Strong way. 


i Cap. Uae wap an © ae. 


STRONG STEEL FOUNDRY COMPANY, BUFFALO, N. Y. 














Design -- Manutacture -- Operation 


PRINCIPLES 
of 
FIREARMS 


By Charles E. Balleisen 


Major, Ordnance Department, United States Army 


A BASIC ENGINEERING APPROACH — This 
clear, analytical approach to the study of firearms 
meets a real need for all those interested in the design, 
manufacture, or operation of small arms. Starting with the premise that 
a gun, like any other machine, operates in accordance with the laws of 
physics, the book shows how firearms can be analyzed and designed in 
accordance with common engineering practice. 

PRINCIPLES OF FIREARMS limits itself to a thorough discussion 
of small arms, with an explanatory, rather than descriptive, analysis of 
these instruments from the viewpoint of the mechanical engineer. It also 
discusses the various parts of the gun and their normal reactions. 

Covers such subjects as: The Gun Barrel; Recoil; Automatic Weapons; 
Functions; Systems; Existing Types; Trigger and Sear Mechanisms; 
Cartridge Feeds; Sights; esign Problems; Testing of Weapons. 
Appendix takes up Exterior Ballistics; Gun Mounts. 
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161 Pages Illustrated $2.50—ORDER NOW 
JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16 

i ee ee ‘ON APPROVAL COUPON ~-~~~ "> OT Ctr 
| JOHN [WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 

: Please send me a copy of Balleisen’s PRINCIPLES OF FIRE- 

+ ARMS on ten days’ approval. At the end of that time, if I decide 
to keep the book, I will remit $2.50 plus postage; otherwise I will 

' return the book postpaid. 
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toward the theory of the old Chinese philosophies Wherein the 
community will permit private property to individuals and 
groups but not the means for exploitation of their fellow men 
The book should be studied carefully by any American whe 
thinks that the clock can be turned back, and that the white man 
can return to the old prewar exploitation of the Far East. 


Tue First Moper Maxim Automatic Macuine Guy. By 
Roger Marsh. Privately printed in Hudson, Ohio, 12 pp 
$0.50. , 


In this, his first of a series on automatic weapons design, Mr. 
Marsh has managed to produce an engaging record of the first 
and little-known model of Hiram Maxim’s recoil-operated ma. 
chine gun, a weapon destined to revolutionize warfare and to 
eclipse, within two decades after its introduction, all competitors 
[ndeed, the basic design as today embodied in later and simpler 
mechanisms is not only far from obsolete but shows no indica. 
tion of yielding the field to later arrivals. 

The advent of this series of pamphlets marks a new departure 
in American arms literature. The purpose of the author-publisher 
is avowedly to make available to the arms fancier information 
upon selected and circumscribed topics rather than a general 
miscellany covering an entire field. This makes it possible, as- 
suming the eventual maturity of his plans, for an individual to 
secure data upon spot items of specific interest to him without 
having at the same time to pay for a mass of unwanted material. 
The idea appears a worthy one and deserving of a trial. 

We await with interest the appearance of the next booklet 
in the series. This will deal with the Grant Hammond, Schouboe, 
and Savage automatic pistols in caliber .45. 


RarLcroaps aT War. By S. Kip Farrington, Jr. New York: 
Coward-McCann, Inc. 320 pp. $4. 


Tu UNDERING down the tracks, American railroads are meet- 
ing the challenge of war transportation and delivering the goods 
in a manner considered impossible only three years ago. When 
war struck this country, the railroads had less freight cars, fewer 
locomotives, and less miles of track than during World War I. 
How the railroads were able to accomplish miracles is ably de- 
scribed in this book which is illustrated with 108 superb half- 
tones of locomotives and trains. 

A large number of the major railroads in this country, princi- 
pally the transcontinental lines, have only a single track, and nat- 
urally the number of trains that can use the rails are limited. 
However, the centralized traffic control system was installed on 
most of the roads, and it now allows one dispatcher working from 
a central office to know at all times the location of every train on 
the line. By means of automatic controls, trains are passed, and 
traffic is speeded up so that a single track can now carry seventy- 
five per cent of the traffic of a double-tracked road, 

No one can believe the railroad is becoming an outmoded means 
of transportation after reading this book. The “Iron Horse” is 
still full of life and in the postwar race for business will attempt 
to retain its dominant position. 


Great Sotprers oF Wortp War II. By H. A. DeWeerd. 
New York: W. W. Norton & Company. 516 pp. $3.75: 


THe principal leaders of World War II are interestingly pre- 
sented in this book. Gamelin, DeGaulle, Wavell, Rommel, Mont- 
gomery, Hitler, Churchill, Timoshenko, MacArthur, Chiang Kai- 
shek, and Eisenhower are here treated against the over-all frame- 
work of this global war. These leaders are discussed not merely 
as individuals but as they represented military thought and doc- 
trine at the time of their commands, This book will provide the 
general reader with a perspective helpful in understanding pres- 
ent and future phases of the war. (Continued on p. 140) 





ARMY ORDNANCE 
























ey 


ee ee ee 


ass 














eT 



















































len, VW WC LAN Fl "Uj . — 














vho 
4 The economy car MANUFACTURING 


PP. 0 The your PRECISION MECHANISMS 


FOR THE ARMED FORCES 





Mr. 
Irst 
ma- The New Haven plant, occupying almost two 
| to city blocks, is busily engaged in producing 
re complete instruments and various vital parts 
ws urgently needed for the war effort. 

Back of this production is 127 years’ expe- 
rir rience in the manufacture of fine clocks and 
tion watches. 





a - Tue fine AMERICAR is group the maximum of F N 
I ti built for the great Ameri- motoring enjoyment. T H E 

z can public who knows The fine AMERICAR is 
what it means to work fOr she lowest priced full-sized c L O C K C O M p AN Y 
& count, automobile in the world— 


This fine car offers big thrift-travel as well as fine, 




























klet fi hich will gi fashionabl d prideful 
we : ie dé das nes ekindiaen NEW HAVEN, CONN. 
F WILLYS-OVERLAND MOTORS, INC., TOLEDO, OHIO Fine craftsmanship since 1817 
rk: | 
eet- 
ods 
hen 
wer 
rl 


design and build your own work- 
benches? Order a ‘Hallowell’’- 
save trouble, time and expense 







Pat’d and 






Pats. Pend. 
rom “Hallowell” Work-Benches of Steel Drawer is extra 
1 on are exceptionally strong and sturdy 
and —built to stand firm and rigid with- worK BENCHES OF STEEL 


out costly bolting to the floor. Avail- 

able in over 1,300 ready-made, popular-priced, in- 
terchangeable combinations. With so many com- 
binations and sizes to choose from, you are almost 











mpt certain to find exactly the bench for your individual 
requirements. In addition, you can tell to the penny 
beforehand what the cost of your benches will be 
rd. § ... an important feature in planning. 
75. Write for the Catalog of “Hallowell” Shop Equip- 
Ff ment of Steel. 
ore be 
ont- 
Kai- 
" ‘ STANDARD PRESSED STEEL CO. 
: JENKINTOWN, PENNA. BOX 602 Photo shows these benches placed end-to- 
loc- § Boston, Detroit, Indianapolis, Chicago, St. Louis, San Francisco end—one of a great many varied shop- 
the OVER 4 YEARS IN BUSINESS arrangements so easy with the “Hallowell.” 
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YOLOY Steel for War 
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Yoloy is Youngstown’s high-tensile, low-alloy steel, 
particularly adaptable for light-weight construction. 
It is now being used for combat tanks, gun mounts, 
gun shields, military truck frames and bodies, and 
other war equipment. Yoloy has proved its fitness 
for military service by years of satisfactory perform- 
ance in thousands of trucks, buses, railroad cars, 
steam shovels and other equipment where it is 
desirable to eliminate dead weight and bulk with- 
out sacrificing strength or durability. 














































YOUNGSTOWN 


Manufacturers of Carbon, Alloy and Yoloy Steels 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


General Offices - Youngstown, Ohio 





DIMENSIONAL. 


QUALITY = 
CONTROL 
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Less Scrap 
Better Work 


By Dial Indicator Readings 
at Production. You Are Able to 
Determine WHEN Dimensions 
are Going “ Out-of-Control” 


FEDERAL Dial Indicator Gages visualize the 
progressive change, during production, in the 


conventional type gage, which shows only 
the go and no-go condition, it is possible 
with the Federal Indicator Gages to analyze 
the variation or drift away from dimensional 


dimension of the workpiece toward the Out- 
of-Control danger Zones. Thus you are fore- 
warned when machine adjustments are about requirements. © We have assisted hundreds 
to become necessary. © A Federal Gage, of concerns in designing gages for control- 
equipped with a Federal Dial Indicator, is ling every type of dimension. Write our 
a “natural” for Quality Control Engineers engineering department regarding your re- 


and their inspectors. Unlike the unreadable, quirements. There is no obligation. 








FEDERAL PRODUCTS CORPORATION * 1144 Eddy St., Providence 1, R. 1. 
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Tue Muiuirary Starr—Its History anp DeEvELopMEnt B 
Lieut. Col. J. D. Hittle, U.S.M.C. Harrisburg: The Mii 
tary Service Publishing Company. 201 pp. $2. 


Tuis book is stated to be the outgrowth of the research of 
the author into the background of staff organization on which 
he found no books that summed up the whole subject in one 
volume. It should therefore serve a useful purpose as qa back. 
ground course for young officers who cannot attend staff Schools 
but feel the need of a quick picture of the general staff and how 
its works. 

The author has done a good job in assembling material on 
Army operational leadership from early times to date. Accent 
is rightly given to progress since the time of Frederick the.Grea 
(1712-1786), with particular reference to the German and French 
systems that were the pioneer staffs of the modern age. The 
attempts of the European aides of General Washington to in- 
corporate some measure of staff organization into the American 
armies of the Revolution, plus our own struggles since 1903 for 
a general staff, make an interesting history. The book appears 
to fulfill the intent expressed by the publishers ; namely, that the 
student of staff work can better sense and evaluate it when he 
knows the steps by which it came into being. 


A Furtruer Lecat INeuiry Into RENEGOTIATION. By Maj. 
Charles W. Steadman. Reprinted from Michigan Law 
Review, Vol. 43, Nos. 1 and 2. 


Tuis is a reprint in brochure form of several articles from the 
Michigan Law Review. They are the work of Maj. Charles W. 
Steadman, chief of the Legal Division of the Cleveland Ordnance 
District. Here are presented in complete annotated form the very 
latest analyses of renegotiation. The text should be of value not 
only to present renegotiation activities but should stand during 
the years to come as a reference work of exceptional value. 


ComsBusTION ON WueeELs. By David L. Cohn. Boston: 
Houghton Mifflin Company. 272 pp. $2.75. 


AGAIN David L, Cohn has written a most entertaining history 
of American progress. This time he traces the evolution of the 
automobile from its meager beginnings to its present state of 
development both as a vehicle and an industry. Any man who can 
prepare a commentary on American manners, such as Mr, Cohn 
did with nothing more than a Sears Roebuck catalogue as source 
material, is in green pastures when writing of the automobile and 
its industry. 

This informal history of the automobile age is a tribute to the 
men who are responsible for the automobile and is also another 
feather in the cap of the author. 


Books RECEIVED 

SUPERIORITY OF Fire. By Maj. C. H. B. Pridham. London: 
Hutchinson’s Scientific and Technical Publications. 146 pp. $2.10 
(British exchange). 

Watcuworps. By Maj. Gen, J, F. C. Fuller. London: Skef- 
fington & Son, Ltd. 142 pp. $2.50 (British exchange). 

SYNTHETIC RuBBER FROM ALCOHOL. By Anselm Talalay and 
Michael Magat. New York: Interscience Publishers, Inc. 298 pp. 
$5. 

Brassey’s NavAL ANNUAL. Edited by Rear Adm. H. G. 
Thursfield. New York: The Macmillan Company, 303 pp. $5. 

Wuat Inpustry Wants To Know Asout VETERANS. New 
York: Factory. $0.50. 

Tue Mopern Gas Tursine. By R. Tom Sawyer. New York: 
Prentice-Hall, Inc. 216 pp. $4. 

PRINCIPLES OF FrrearMs. By Charles E. Balleisen. New York: 
John Wiley & Sons, Inc. 146 pp. $2.50. 


peo. 





ARMY ORDNANCE 











